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N-JfSUBSTTTUTED FIVE-MEMBERED Dl- OR TRlAZA DIUN5 ATURATED RING)CARBONYLJ 
DERIVATIVES FOR THE TREATMENT OF ISCHEMIA 

R ftPKftRnUND OF INVENTION 
This invention relates to sodium-hydrogen exchanger type 1 (NHE-1 ) 
inhibitors, pharmaceutical compositions containing such inhibitors and the use of 
i such inhibitors to treat for example, ischemia particularly, perioperative myocardial 
Ischemic injury in mammals, including humans. 

Mycardial ischemic injury can occur in out-patient as well as in perioperative 
settings and can lead to the development of sudden death, myocardial infarction or 
.congestive heart failure. There is an unmet medical need to prevent or minimize 
D "myocardial ischemic injury, particularly perioperative myocardial infarction. Such a 
therapy is anticipated to be fife-saving and reduce hospitalizations, enhance quality of 
life and reduce overall health care costs of high risk patients. 

Pharmacological cardioprotection would reduce the incidence and 
Progression of myocardial infarction and dysfunction occurring in these surgical 
5 settings (perioperatively). In addition to reducing myocardial damage and improving 
post-ischemic myocardial function in patients with ischemic heart disease, 
. cardioprotection would also decrease the incidence of cardiac morbidity and mortality 
due to myocardial infarction and dysfunction in patients "at risk" (such as greater than 
65 years, exercise intolerant, coronary artery disease, diabetes mellitus, 
>0 hypertension) that require non-cardiac surgery. 

The mechantsm(s) responsible for the myocardial injury observed after 
ischemia and reperfusion is not fully understood. 

A variety of publications have disclosed the use of guanidine derivatives as 
useful for the treatment of, for example arrhythmias. 
25 U.S. pat. no. 5.698,531. granted December 16. 1997 (EP 676395 A2 

published 1995). discloses certain substituted N-heteroarylguanidines as inhibitors of 
the (Na+/H+) exchange transport system useful for the treatment of. for example, 
arrhythmias. 

EP 803 501 Al. published October 10. 1997. discloses substituted guanidine 
30 derivatives useful as (Na+/H+) exchange inhibitors. 



WO 94/26709 discloses guanidine derivatives as inhibitors of (Na+/H+) 
exchange in cells. 

PCT/JP97/04650 application published on June 25, 1998 discloses N- 
Ksubstttuted five-membered heten»ryl)carbonyT)guanidine compounds which are 
stated to be useful as inhibitors of Na*/H* exchange and consequently effective for 
the treatment of various diseases such as hypertension, arrhythmia, angina pectoris, 
myocardial infarct, arteriosclerosis, and complications of diabetes. 

Thus, there is dearly a need and a continuing search in this field of art for 
treatments for perioperative myocardial ischemia. 

a .MMARV OF THE INVENTION 

This invention is directed to a compound of Formula I 



NH 2 
Formula I 

a prodrug thereof, or a pharmaceuticaliy acceptable salt of said compound or 
of said prodrug wherein 

Z is carbon connected and is a five-numbered, diaza, diunsaturated 
ring having two contiguous nitrogens, said ring optionally mono-. dK or tri- 
substituted with up to three substituents independently selected from R\ R 2 
and R 3 ; 

or 

2 is carbon connected and is a five-membered. triaza, diunsaturated 
ring, said ring optionally mono- or di-substituted with up to two substituents 
independently selected from R 4 and R 5 ; 

wherein R 1 . R a . R 3 , R 4 and R* are each independently hydrogen. 
hydroxy(C n -C 4 )aIky1. <d-C 4 )a!kyl, (^-C^Bcytthio. (C^Jcyctoalkyi. (C,- 
CrJcydoalkyltd-C^lkvl. (A-C^lkoxy. (d-djalkoxytd-djalkyl. rnono-N- 
or di-N.N^Ct-C^lkykarbarnoyl. M or Mtd-CJalkyl. any of said previous <C r 
C 4 )alkyi moieties optionally having from one to nine fluorines, said {C,-C 4 )alkyl 
or (Ca-C 4 )cydoatkyl optionally rnono-or di-substituted independently with 
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hydroxy. (C^Jalkoxy, (C-C^lktthio. (C^alkylsulfinyl. (C,- 
C 4 )alkytsulfonyl. (d-C^alkyl. mono-N- or di-N,N-(C 1 -C 4 )alkylcarbamoy! or 
mono-N- or d'KN.N-{C 1 ^ 4 )alkylarninosuIfonyl; and said (Qj-COcydoalkyi 
optionally having from one to seven fluorines; 

wherein M is a partially saturated, fully saturated or fully unsaturated 
five to eight membered ring optionally having one to three heteroatoms 
selected independently from oxygen, sulfur and nitrogen, or. a bicydic ring 
consisting of two fused partially saturated, fully saturated or fully unsaturated 
three to six membered rings, taken independently, optionally having one to 
four heteroatoms selected independently from nitrogen, sulfur and oxygen; 

said M is optionally substituted, on one ring if the moiety is 
monocydic or one or both rings if the moiety is bicydic, on carbon or nitrogen 
with up to three substituents independently selected from R 8 . R 7 and R 8 . 
wherein one of R 6 . R 7 and R 8 is optionally a partially saturated, fully saturated, 
or fully unsaturated three to seven membered ring optionally having one to 
three heteroatoms selerted independently from oxygen, sulfur and nitrogen 
optionally substituted with (Ci-C 4 )alkyl and additionally R 6 . R 7 and R s are 
optionally hydroxy, nltro. halo, (Ci-C 4 )alkoxy, <C r C 4 )alkoxycarbonyl. (C r 
C 4 )alkyl. formyl. (C,-C 4 )alkanoyl. (C,-C 4 )alkanoytoxy. (d^^lkanoylamino. 
(a,-C 4 )aIkoxycarbonylamino. sulfonamide (d-C^lkytsulfonamido. amino, 
mono-N- or di-N.N^d-C^aikylamino. carbamoyl. mono-N- or di-N.N-f.Cr 
C 4 )alkylcarbamoyl, cyano, thiol. (C,-C 4 )alkytthio, (C,-C 4 )atkyisuKsnyl. <C r . 
C 4 )alkylsutfonyl, mono-N- or oVN.N-(C 1 -C 4 )a5kylaminosulfonyl. <CrC 4 )aikenyl. 
{C2-C 4 )alkynyl or (Cs-CrJcydoalkenyi, 

wherein said (C 1 -C 4 )alkoxy, (CrC 4 )alky1. (d-CrJalkanoyl. (C,- 
C 4 )a1kytthio, mono-N- or di-N,N^CrC 4 )alkytamino or (Ca-Ocydoalkyl R 6 , R 7 
and R 8 substituents are optionally mono- substituted independently with 
hydroxy. (C,-C 4 )alkoxycarbonyl, (C r C 7 )cydoalkyl, (C,-C 4 )alkanoyl, (C,- 
C 4 )alkanoytamino. (C,-C 4 )alkanoyioxy, (C,-C 4 )atkoxycarbonylamino. 
sulfonamide {C r C 4 )alkylsulfonamido t amino, mono-N- or di-N.N-(C,- 
C 4 )alkylamino, carbamoyl. mono-N- or di-N.NKC^alkylcarbamoyl, cyano, 
thiol, nitro, <C,-C 4 )alkylthio, (C-C^alkyisulfinyl, (C,-C 4 )alkylsulfonyl or mono- 



N- ordi-N.N-(CrC 4 )alkyiaminosutfony1 or optionally substituted with one to 
nine fluorines. 

A preferred group of compounds, designated the A group, contains 
those compounds having the Formula I as shown above wherein Z is 




R 1 and R 9 are each independently hydrogen. (C,-C 4 )alkyl, <CrC 7 )cydoalkyl, 
phenyl or phenyKC-C^kyl. said <C,-C 4 )alkyl optionally substituted with from 
one to nine fluorines, said R 1 and R 3 substituents optionally mono- or di- 
substituted independently with hydroxy, <CrC 4 )alkoxy, {C,-C 4 )atky1thio, <C,- _ 
C 4 )alkytsulfinyl or (C,-C 4 )alkyisulfonyl; and 

R 2 is unsubstituted (C,-C 4 )alkyl or (Qj^^doalkyt; or R 2 is phenyl, 
phenyKd-C^lkyi, Pyndyi or pynmidinyl or a bicydic ring consisting of two 
fused five and/or six membered rings taken independently optionally having 
one to four heteroatoms seleded independently from nitrogen, sulfur and 
oxygen, said R z substituent optionally mono-, di- or tri-substituted 
-independently with halo. (d-C 4 )alkyl. (C t -C 4 )atkoxy. hydroxy. (C r 
C 4 )alkoxycarbonyl. mono-N- or dl-N.N-td-C^lkylcarbarnoyl. monc-N- or di- 
N.N-{C 1 -C 4 )alkytamino. (C,-C 4 )alky1sulfonyl or sutfonamido. said (C n -d)alkyl 
or (C 1 -C 4 )aikoxy optionally substituted with from one to nine fluorines or the 
pharmaceuticaliy acceptable salts thereof. 

A group of compounds which is preferred among the A Group of 
compounds designated the B Group, contains those compounds wherein 

R 1 is «VC 4 )alkyl or (Ca-C^cycioalkyi; 

R : is phenyl, optional^ mono- or di-substituted; and 

R 3 is hydrogen or the pharmaceuticaliy acceptable salts thereof. 
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Especially preferred compounds of Formula I are the compounds 
[1-<2-chlorophenyl)-5-methyH H-pyrazole^-cartsonyQguankJine; 
[5-rnethyM-{2-trifluorornethyfphenyl)-1H^ 
{5-ethyM -phenyH H-pyrazole-4-«rbonyfJgLjanidine; 
[5-cyctopropyH -(2-trifluoromethylphenyl)-1 H-pyrazole-4-carbonyf]guanidine; 
[5-cydopropyM-phenyM H-pyrazole-4-cart>onyf]guanidine; 
[5-cyclopropyl-1 -<2.6-dichlorophenyl>-1 H-pyrazoIe-4-carbonyl}guanidine and 
the pharmaceutjcally acceptable salts thereof. 

Especially preferred compounds within the B Group of compounds are 
compounds wherein 

a. R 2 is 2-chlorophenyt; and 
R 1 is methyl; 

b. R 2 is 2-trffluoromethytphenyl; and 
R 1 is methyl; 

c. R 2 is phenyl; and 
R 1 is ethyl; 

d. R 2 is 2-trifluoromethylphertyi; and 
R 1 is cyclopropyl; 

e. R 2 is phenyl; and 

R 1 is cyclopropyl; and 

f. R 2 is 2,6-dichtorophenyl; and 

R 1 is cyclopropyl or the pharmaceutically acceptable salts thereof. 
A group of compounds which is preferred among the A Group of 
compounds designated the C Group, contains those compounds wherein 
R 1 is (d-Oalkyl or (CrC7)cycloalkyl; 

R 2 is naphthalenyi, qusnobnyi, isoquinoiinyl, cinnolinyi, phthalazinyl. 
quinoxatinyl, quinazoltnyl, benzopyranyl, benzothiophenyl. benzodtoxanyi or 
benzodioxotyl. said R 2 substituent optionally mono-substituted; and 

R 3 is hydrogen or the pharmaceutically acceptable salts thereof. 

Especially preferred compounds of Formula I are the compounds 
{5^ethyM-{quirK)rin-6-yl)-1 H-pyrazote-4-carbonyl]guanidine; 
[5-methyt-1 -(naphthaten-1 -yf)-l H-pyrazole-4-carbonyl]guanidine; 



[5-cyciopropyl-1 -<qutnolin>5-y1)- 1 H-pyrazole-4-carbonyf]guanidine; 
[5-cyclc«TOpyM-<qui]*rtin-8-yl)-1H-p^ and the 

pharmaceutjcally acceptable salts thereof. 

Especially preferred compounds within the C Group of compounds are 
compounds wherein 

a. R 2 is 1 -naphthalenyi; and 
R 1 is methyl; 

b. R 2 is 5-quinolinyl; and 
R 1 is cydopropyt; 

c. R 2 is 8-qutnoiinyt; and 
R 1 is cyclopropyl; and 

d. R 2 is 6-quinolinyl; and 

R 1 is methyl or the pharmaceutjcally acceptable salts thereof. 
A group of compounds which is preferred among the A Group of 
compounds, designated the 0 Group, contains those compounds wherein 
R 1 is hydrogen; 

R 2 is phenyl, optionally mono- or d ^-substituted; and 

R 3 is (C,-C 4 )aJkyl or (CrCrJcydoalkyl or the pharmaceutically 
acceptable salts thereof. 

Especially preferred compounds of Formula I are the compounds 
f3-methyt-1 -phenyl- 1 H-pyrazole-4-carbonytlguanidine; 
[3-methyM -{naphthalen-1 -y1>-1 H-pyrazole-4<arbonyf|guanidine; 
13-metrr/M^isoquinolin-^^ and the 

pharmaceutically acceptable salts thereof. 

An especially preferred compound within the D Group of compounds 
is the compound wherein 

R 2 is phenyl; and 

R 3 is methyl or the pharmaceutically acceptable salts thereof. 
A group of compounds which is preferred among the A Group of 
compounds, designated the E Group, contains those compounds wherein 
R 1 is hydrogen; 
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R is naphthalenyi. quinoltnyl. isoquinoiinyl, cinnoiinyl. phthalazinyl. 
quinoxalinyf. quinazolinyt, ben20pyranyl, benzothiophenyl. benzodioxanyl or 
benzodioxotyl, said R 2 substituent optionally mono-substituted; and 

R 3 is (C^Jalkyl or (Ca-CrJcycloalkyl or the pharmaceutically 



Especially preferred compounds within the E Group of compounds are 
compounds wherein 

a. R 2 is 1 -naphthalenyi; and 
R 3 is methyl; and 

b. R 2 is 5-isoquinolyl; and 

R 3 is methyl or the pharmaceutically acceptable salts thereof. 
A preferred group of compounds, designated the F Group, contains 
those compounds having the Formula I as shown above wherein 2 is 



N.N-tCrC^lkylamino, (CrC^alkytsuffonyl or sulfonamido. said (d-C^alky! 
or (C-,-C 4 )atkoxy optionally substituted with from one to nine fluorines or the 
pharmaceutically acceptable salts thereof. 

An especially preferred compound of Formula I is 
5 [4-methyM -phenyM H-pyrazole-3-carbonyQguanidine and a pharmaceutically 



An especially preferred compound within the F Group of compounds is 
a compound wherein 
R 3 is phenyl; 
R 1 is methyl;and 

R 2 is H or the pharmaceutically acceptable salts thereof. 
A preferred group of compounds, designated the G Group, contains 
those compounds having the Formula I as shown above wherein Z is 



'-he" 



R 1 is hydrogen. <C,-C 4 )alkyl, (Cg-Cj^cloalkyl, phenyl or phenyi(C t -C 4 )alkyi. 
said (d-C^lkyl optionally substituted with from one to nine fluorines, said R n - 
substltuents optionally mono- or di- substituted independently with hydroxy, 
(C^Jalkoxy. (C,-C 4 )3lky»thto. (CrC 4 )alkytsutftny} or (C,-C 4 )alkylsutfonyl; and 
R 2 and R 3 are each independently unsubstttuted (d-C 4 )alky1 or (C r 
C 7 )cycloaIkyl; or R 2 and R 3 are each independently phenyl or phenyt(C,- 
C 4 )aikyi. pyhdyi or pyrimidinyl or a bicydic ring consisting of two fused five 
and/or six rnembered rings taken independently optionally having one to four 
heteroatoms selected independently from nitrogen, sulfur and oxygen, said R ; 
and R 3 substituents optionally mono-, di- or tri-substituied independently with 
hale. (C r C 4 )alkyt, (C^Jatkoxy, hydroxy, trifiuoromethoxy. (C,- 
C 4 )alkoxycarbonyl, mono-N- or di-N.N^C-C^lkylcarbamoyl. mono-N- or di- 




R 1 and R 3 are each independently hydrogen, (d-CJalkyl, (CrC 7 )cycioalkyl. 
phenyl or phenyl(C,-C 4 )alkyl. said (d-C 4 )alkyl optionally substituted with from 
one to nine fluorines, said R 1 and R 3 substituents optionally mono- or di- 
substituted independently with hydroxy. (C,-C 4 )alkoxy. (C n -C 4 )alkylthio. <C r 
C 4 )alkytsulfinyl or (C-,-C 4 )atkytsulfony1; and 

R 2 is unsubstituted (C,-C 4 )alkyl or (Ca-dtocloalkyi; or R 2 is phenyl, 
phenyl(C n -C 4 )a!kyl, pyridyl or pyrimidinyl or a bicyclic ring consisting of two 
fused five and/or six memberec rings taken independently optionally having 
one to four heteroatoms selected independently from nitrogen, sulfur and 
oxygen, said R 2 substituent optionally mono-, di- or in-substituted 
independently with halo, <C,-C 4 )alkyi, (C r C 4 )a!koxy, hydroxy, (C,- 
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C 4 )aikoxycarbonyl. mono-N- or di-N.hHC^^Ikylcartjamoyl. mono-N- or di- 
N.N^C,^4)alkylamino, (C-OalkytsuMonyl or sulfonamide, said (C-Oalkyl 
or (C,-C4)aikoxy optionalry substituted with from one to nine fluorines or the 
pharmaceutical^ acceptable salts thereof. 
5 A group of compounds which is preferred among the G Group of 

compounds, designated the H Group, contains those compounds wherein 
R 1 is (C,-C4)a!kyt or (CrC 7 )cyctoatkyl; 
R 2 is phenyl, optionally mono- or di-substituted; and 
R 3 is hydrogen or the pharmaceutically acceptable salts thereof. 
1 o A group of compounds which is preferred among the G Group of 

compounds, designated the I Group, contains those compounds wherein 
**' R 1 is (d-d>a1kyi or (Qrdtoctoalkyl; 

R 2 is naphthalenyl, quinolinyl. isoquinolinyl. annolinyi, phthalazinyl. 
quinoxalinyl, quinazolinyl. benzopyranyl, benzothiophenyl. benzodioxanyi or 
1 5 ^benzodioxolyl, said R 2 substituent optionally mono-substituted; and 
R 3 is hydrogen. 

A group of compounds which is preferred among the G Group of 
compounds, designated the J Group, contains those compounds wherein 
R 1 is hydrogen; 

20 R 2 is phenyl, optionalry mono- or di-substituted; and 

R 3 is (d-Oalkyl or (CrdJcydoalkyl. 

Especially preferred compounds of Formula I are the compounds 
[2^thyl-5^rvenyl-2H-pyrazole-3-carbonyq9uanidine; 
[2-rnemy^naphtrraierv1-y1^2h^^ and the 

25 prarmaceuticaUy acceptable salts thereof. 

An especially preferred compound within the J Group of compounds is 



R 2 is phenyl; and 

R 3 is methyl or the pharmaceutical^ 
30 A group of compounds which is preferred 

compounds, designated the K Group, contains the 
R 1 is hydrogen; 



among the G Group of 
compounds wherein 
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R 2 is naphthatenyl. quinolinyl. isoquinolinyl. cinnolirryt. phthalazinyl. 
quinoxalinyl. quinazolinyl. benzopyranyl. benzothiophenyl. benzodioxanyi or 
benzodioxoiyl, said R 2 substituent optionalry mono-substituted; and 

R 3 is (d-dtalkvl or (CrOcyctoalkyl or the prwmiaceutically 
5 acceptable salts thereof. 

An especially preferred compound within the K Group of compounds 
is the compound wherein 

R 2 is 1 -naphthatenyl; and 

R 3 is methyl and the pharmaceutically acceptable salts thereof. 
1 o A preferred group of compounds, designated the L Group, contains 

those compounds having the Formula I as shown above wherein Z is 



X 



x 



R 4 is hydrogen. (d-C 4 )alkyl. <Crd)cydoalkyl. phenyl or phenyt(d-d)alkyl. 
said {C,-C«)alky1 optionalry substituted with from one to nine fluorines, said R 4 
substituent optionalry mono- or di- substituted independently with hydroxy. 
(d-d)alkoxy. (C^terkylthio. (C^talkyteutfmyi or <C,-C 4 )alkylsulfony1; and 
-R 5 is unsubstituted (C,-d)alkyl or (CrC7)cycloalkyl; or R 5 is phenyl. 
phenyKCi-C 4 )aWcyt. pyridyl or pyrirrridinyl or a bicyefic ring consisting of two 
fused five and/or six rnembered rings token independently optionalry having 
one to four heteroatoms selected independently from nitrogen, sulfur and 
oxygen, said R 5 substituent optionalry mono-, di- or tri-substituted 
independently with hate. (d-C^lkyt. (d-d)alkoxy, hydroxy. (d- 
C 4 )alkoxycarbonyl. mono-N- or di-N 1 r^C 1 -C 4 )alkylcart»aTnoyl. mono-N- or di- 
N.N-{C 1 -C 4 )alkylamino. (C,^ 4 )alkytsuTfonyl. or sulfonamido. said (d-d)alkyt 
or (C,-C 4 )alkoxy optionally substituted with from one to nine fluorines or the 
pharmaceutically acceptable salts thereof. 
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A preferred group of compounds, designated the M Group, contains 
those compounds having the Formula I as shown above wherein Z is 



R 5 

\ 



/ 



R 4 is hydrogen, {C 1 -C 4 )alkyl. (CrOcyctoalkyl. phenyl, phenyl(d-d)alkyl, 
said (C 1 -C 4 )alkyl optionally subsUtuted with from one to nine fluorines, said R 4 
substituent optionally mono- or di- substituted independently with hydroxy, 
(C,-C 4 )alkoxy. (C t -C 4 )allcytthio, (d-C 4 )alkylsutfinyl or (d-d)alkylsulfonyi; and 
R s is unsubstituted (C,-C 4 )alkyl or (C 3 -C 7 )cyctoalkyl; or R s is phenyl. 
phenyi(C,-C 4 )alkyl. pyridyl or pyrimidinyl or a bicyclic ring consisting of two 
fused five and/or six rnembered rings taken independently optionally having 
one to four heteroatoms selected independently from nitrogen, sulfur and 
oxygen, said R 5 substituent optionally mono-, di- or tri-substituted 
independently with halo. (d-d)aikyl, (d-d)alkoxy, hydroxy. (C r 
C 4 )alkoxycarbonyl, mono-N- or di-N.N-tC-C^lkytcarbamoyl, mono-N- or di- 
N.N-^-dJalkytemino. (d-d)alkytsulfonyl or sulfonamido. said (d-C 4 )alkyl 
or (Ci-C 4 )alkoxy optionally substituted with from one to nine fluorines or the 
pharmaceutically acceptable salts thereof. 

A preferred group of compounds, designated the N Group, contains 
those compounds having the Formula I as shown above wherein Z is 



R 4 is hydrogen, (C,-C 4 )alkyl. (C r C 7 )cycloalkyl. phenyl or phenyl(d-C 4 )alkyl. 
25 said (C^.jalkyl optionally substituted with from one to nine fluorines, said R 4 
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substituent optionally mono- or di- substituted independently with hydroxy. 
(d-C 4 )alkoxy. (d-C 4 )alkytthio. (d-C 4 )alkytsulfinyl or <C,-d)alky1suJtonyl; and 
R s is unsubstituted (C,-C 4 )alkyl or (CydJcycloalkyl; or R 5 is phenyl, 
phenyl(d-d)alkyl. pyridyl or pyrimidinyl or a bicyclic ring consisting of two 
fused five and/or six rnembered rings taken independently optionally having 
one to four heteroatoms selected independently from nitrogen, sulfur and 
oxygen, said R 5 substituent optionally mono-, di- or tri-substituted 
independently with halo. (C^alkyt. (d-d)alkoxy. hydroxy, (d- 
d)alkoxycarb6nyl. mono-N- or dkN.r^d-d)alky1rartamoyi, mono-N- or di- 
N.N-{d-C 4 )alkylamino 1 (d-C 4 )alkylsulfonyt or sulfonamido. said (d-C 4 )alkyl 
or (d-C 4 )alkoxy optionally substituted with from one to nine fluorines or the 
pharmaceutically acceptable salts thereof. 

A preferred group of compounds, designated the O Group, contains 
those compounds having the Formula I as shown above wherein Z is 



R 4 is hydrogen, (d-d)alkyl, (C 3 -d)cycloalkyl. phenyl or phenyt(d-d)alkyi, 
said (d-C 4 >alkyl optionally substituted with from one to nine fluorines, said R 4 
substituent optionally mono- or di- substituted independently with hydroxy, 
'{d-C 4 )al*oxy. <d-C 4 )a1kytthto. (C^telkytsulfirryt or (d-C 4 )alkylsutfonyl; and 
R 5 is unsubstituted (d-d)aikyt or (d-d)cycloalkyl: or R 5 is phenyl. 
phenyl(d-C 4 )alky1, pyridyl or pyrimidinyl or a bicyclic ring consisting of two 
fused five and/or six rnembered rings taken independently optionally having 
one to four heteroatoms selected independently from nitrogen, sulfur and 
oxygen, said R 5 substituent optionally mono-, di- or tri-substituted 
independently with halo, (d-C 4 )atkyl, (C,-C 4 )alkoxy. hydroxy. (C r 
C 4 )alkoxycarbonyl, mono-N- or d'KN,N-{d-C 4 )alkylcarbamoyl. mono-N- or di- 
N,N-(d-d)a!kytamino. (d-d)alkylsulfonyl or sulfonamido. said (d-d)alkyl 
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or (d-d)alkoxy optionally substituted with from one to nine fluorines or the 
pharmaceuticaJty acceptable salts thereof. 

A group of compounds which is preferred among the O Group of 
compounds designated the P Group, contains those compounds wherein 
5 R 4 is (C,-C 4 )alky1 or (CrC T )cycloa!kyt; and 

R 5 is phenyl, optionally mono- or di-substituted or the pharmaceutically 
acceptable salts thereof. 

Especially preferred compounds of Formula I are the compounds 
J5-methyl-2-phenyl-2H-1 ,2.3-tnazole-4-carbonyQguanidine; 
1 0 [5nriethy}-2-(3-rnetho>cyphenyt)-2H-1 ^,3-tnazote-4-carbonyfjguanidine; 

l2-{3-bromophei^)-5-metJiyV2H^ and the 

pharmaceutically acceptable salts thereof. 

Especially preferred compounds within the P Group of compounds Bre 
compounds wherein 
15 a. R s is phenyl; and 
R 4 is methyl; 

b. R 5 is 3-methoxyphenyl; and 
R 4 is methyl; and 

c. R s is 3-bromophenyl; and 

20 R 4 is methyl or the pharmaceutically acceptable salts thereof. 

A group of compounds which is preferred among the O Group of 
compounds, designated the Q Group, contains those compounds wherein 
R* is (d-C^Kyl or (CrC)cydoatkyf; and 
R 5 is riaphthatenyi. quinofinyi, isoquinofinyt, dnnolirryt, phthalazinyl, 
25 quinoxafinyl, quinazolinyl, ben2opyranyl. benzothiophenyl, benzodioxanyl or 
benzodioxoryl. said R s substituents optionally mono-substituted or the 
pharmaceutically acceptable salts thereof. 

Especially preferred compounds of Formula I are the compounds 
[2^naphthalen-1-yJ)-5-methyl-2H-1 .2.3-tna20»e-A-carbonyl)guanidir>e; 
30 [2-<tsoquinolirv5-yl>5-meth>rt-2H-1 £,3-triazo»e»4-<ait»nyf]guanidine: 

[5-metiiyl-2-{quinotin-5-yl)-2H-1,2,3-triaz^ and the 

pharmaceutically acceptable salts thereof. 



Especially preferred compounds within the Q Group of compounds 
are compounds wherein 
a. R 5 is 1-naphthalenyl; and 
' R 4 ismethyt; 
5 b. R 5 is 5-isoquinolinyl; and 
R 4 is methyl; and 
c. R s Is 5-quinolinyl; and 

R 4 is methyl or the pharmaceutically acceptable salts thereof. 
Another aspect of this invention is directed to the following 
10 compounds: 

5-Metrryl-2^5<|uirw«ny1)-2>M^ acid, 
5-Methyl-2^5-4soquinolinyl)-2H-1,2,3-triazole^^rboxylic acid. 
2-i 1 -Naphthalenyl}-5-methyl-2W-1 ,2,3-tnazole-4-carboxylic acid. 
Ethyl 5KyctopropyM-<2-trifluoromethy1pheriyl>^ 
1 5 Ethyl 5-methyt-1 -<6-quinofiny1)-1 H-pyrazole-4-carboxylate, 
Ethyl 5-methy^1-naphthaleny^1H-pyrazc4e-4-carboxytate 
Ethyl 5-cyclopropyl-1-(quirK)Crv^)-1A+^r^ 
Ethyl &«ydopropyM-(quirKrtrv5-yl)-1H-pyr^^ 
Methyl 5^thyl-Hquinofin-5-ylV1H^)yrazole-4-carboxylate, 
20 n-Butyl 1 -<isoquinolirv5-yI)-3-methyl-1 H-pyrazole-4-carboxytate. 
5-Memyl-H6^uinolinyl>1H-pyrazole-^-carboxytic acid. 
54*ettwM.naphthaleriyMH-pyra2X>le~4-^^ acid. 
'5-CydopropyM -<quinolin-£-y1)-1 H-pyrazc4e-4-carboxyiic acid, 
5^yclopropyl-1 -<2-triflucMTDmethytpheny1)-1 /-*-pyra2ole-4-carboxylic acid. 
25 5-EthyH -<quinolin-5-yi)-1 H-pyrazcHe-4-carboxylic acid, 

5<;yck^ropyM^qumolin-5-ylH Wwrazrt a°d ° r 

1-(lsoquinoiirv5-yt>3-methyM^yrazole^^ acid or a pharmaceutically 

acceptable salt of said compound. 

A preferred group of compounds designated the R group, contains 
30 those compounds having the Formula I as shown above wherein Z is 
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R 1 is (d-d)cydoalkyi, phenyl or pherryt(d-d)alkyl. said (Ca-d)cydoalkyi 
optionally substituted with from one to three fluorines, said R 1 substituent 
5 optionally mono- or dt- substituted independently with (d-C 4 )alkoxy, (d- 
C 4 )alkylthio, {C,-C 4 )al}cylsulftnyl or (C 1 -C 4 )alkylsulfonyl; and 
R 2 is (C,-C 4 )alky», (Crdtodoalkyl, M or M(C,-C 4 )a»cyl. any of said previous 
(Ci-C 4 )alkyl moieties optionally having from one to nine fluorines; said (C,- 
C 4 )atkyl or (C3-C 4 )cycloalkyl optionally mono-or di-substituted independently 

10 with hydroxy, (C r C 4 )alkoxy, (C,-C 4 )alky1thio. (C,-C 4 )alkylsulfinyl. (d- 

C 4 )alkylsulfony1, (C,-C 4 )alkyl. mono-N- or di-N.N-{C 1 -C4)aIkylcarbamoyl or 
mono-N- or di-N,N-<d^4)alkylaminosutfonyl; and said (QrC 4 )cycloa!kyl 
optionally having from one to seven fluorines; 

wherein M is a partially saturated, fully saturated or fully unsaturated 

15 five to eight membered ring optionally having one to three heteroatoms 

selected independently from oxygen, sulfur and nitrogen, or. a bicyclic ring 
consisting of two fused partially saturated, fully saturated or fully unsaturated 
three to six membered rings, taken independently, optionally having one to 
four heteroatoms selected independently from nitrogen, sulfur and oxygen; 

20 said M is optionally substituted, on one ring rf the moiety is 

monocyclic, or one or both rings if the moiety is bicycfic. on carbon or nitrogen 
with up to three substituents independently selected from R e . R 7 and R e . 
wherein one of R 6 . R 7 and R 8 is optionally a partially saturated, fully saturated, 
or fully unsaturated three to seven membered ring optionally having one to 

25 three heteroatoms selected independently from oxygen, sulfur and nitrogen 
optionally substituted with (C,-C 4 )a!kyt and additionally R c . R 7 anc R E are 
optionally hydroxy, nitro, halo. (d-d)alkoxy. (C,-C 4 )aSkoxycarbonyl. (C r 
d)alkyl, formyi. (d-d)alkanoyi. (d-d)alkanoy1oxy, (C,-C 4 )alkanoylamino. 
(d-d)alkoxycarbcnytamtno. sulfonamide {C,-C»)a!kylsutfonamjdo. amino, 



mono-N- or di-N,N-(d^«)alkytamino. carbamoyl, mono-N- or di-N,N-<d- 
C 4 )alkylcarbamoyl, cyano, thiol. (d-C 4 )alkylthio. (d-C 4 )alkylsulfinyl, <d- 
d)alkylsulfonyl. mono-N- or dkN.hl-(d^4)alkylaminosulfonyl. (Cz-d)alkenyl, 
(drC 4 )alkynyl or (Cs-d)cydoatkenyl, 
5 wherein said (C n -C 4 )alkoxy, (d-C 4 )alkyl, (d-d)alkanoyl, (Qr 

d)alkytthio. mono-N- or di-N,N-<d-C 4 )alkytamino or (Ca-dJcydoalkyl R 6 . R 7 
and R 8 substituents are optionally mono- substituted independently with 
hydroxy, (d-C 4 >a!koxycarbonyl. (d-d^ctoalkyl, (C 1 -C 4 )alkanoyl. (C r 
d)alkanoylamino, (d-d)alkancyloxy. {d-dJalkoxycarbonytamino. 
10 sutfonamido. (C t -C 4 )alMsu!fonamido. amino. mono-N- or di-N,N-<d- 

C 4 )alkylamino. carbamoyl. mono-N- or di-N.N-<Ci-C 4 )alky1carbamoyl, cyano. 
thiol, nitro. (d-C 4 )alkylthio. (d-d)alkyteulfinyl, <d-C 4 )alkylsutfonyl or mono- 
N- or di-N.N-<d-C 4 )alkytaminosulfonyl or optionally substituted with one to 
nine fluorines or the pharmaceutically acceptable salts thereof. 
1 5 An espedally preferred compound of Formula I is the compound 

[1-<NaphthalerHl-y1}-5-cyctoproFyMH^^ 
or the pharmaceutically acceptable salts thereof. 

A group of compounds which is preferred among the R Group of 
compounds designated the S Group, contains those compounds wherein 
20 R 1 is cydopropyl; and 

R 2 is 1-naphthalenyt or the pharmaceutically acceptable salts thereof. 
A group of compounds which is preferred among the R Group of 
compounds designated the T Group, contains those compounds wherein 
R 1 is (C3-d)cycioalkyl; and 
25 R 2 is a five to six membered monocydic aromatic ring optionally 

having one to two heteroatoms selected independently from oxygen, sulfur 
and nitrogen; 

said R 2 ring is optionally mono-substituted on carbon or nitrogen with 
a fully saturated or fully unsaturated five to six membered ring optionally 
30 having one to two heteroatoms selected independently from oxygen, sulfur 
and nitrogen, said ring optionally mono-substituted with {C,-C 4 )alkyl 

said R : ring is also optionally mono- or di-substituted independently on 
carbon or nitrogen with hydroxy, halo. (d-C 4 )a!koxy. (d-d)alkoxycarbony1. 
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(C^^JalkyU (C r C 4 )aO<anoyJ. (C,-C«)atkanoytaxy, (C,-C*)alkanoytamino. (d- 
C 4 )a!koxycarbony1amjno l suJfonamido. (C-C^JalkytsuHonamido. amino, mono- 
N- or di-N.NKC^telkytemino, carbamoyl. mono-N- or di-N,N-<d- 
C,)alXyicartwrnoy1. cyano, (d^Jalkytthio. {C,-C 4 )alkytsurfinyl. (C,- 
5 C 4 )a1ky1sulfony1 or mono-N- or dj-N.N-(C n -C 4 )a)kytaminosuKony1 

wherein said (C^.Jaikoxy. {C,-C 4 )a1kyl. (C,-C 7 >alkanoyl, (d- 
C 4 )alkylthio. mono-N- or di-N.N-(d-d)alkytarriino are optionally mono- 
substituted with hydroxy. (C 1 -C 4 ya1koxycarbonyl. (d-C 4 )aJkanoyi. (d- 
C 4 )aIkanoytamino. (C,-C 4 )alkanoyloxy. (d-C.^fcoxycamonytamino. 
1 0 sutfonamido, (C,-C 4 )alkytsutfonamido. amino. mono-N- or di-N,N-<d- 

C 4 )attcy1amino. carbamoyl. mono-N- or dMM.N^C-C^Jalkyl carbamoyl. (d- 
t 4 )alkylthio, (C,-C 4 )alkylsulfiny1. (C,-C 4 )alkytsutfonyl or mono-N- or di-N.N- 
(C 1 -C 4 )alky1aminosuMonyl or optionally substituted with one to nine fluorines or 
the pharmace uti catty acceptable salts thereof. 
1 5 A group of compounds which is preferred among the T Group of 

''compounds designated the U Group, contains those compounds wherein 
R 1 is cydopropyl. and 

R 2 Is phenyl, optionally mono- or d^subsotuted independently with 
hydroxy, halo. (CrC 4 )atkoxy. {C,-C 4 )a!koxycarbonyl. (C,-C 4 )alkyl, (d- 

20 dyalkarioytamrno. (d^)alko5rycan^onytamlno. sutfonamido. <d- 

C 4 )a!kyteurfonamido. mono-N- or cVN.N-(C 1 -C 4 )aIkylamino. carbamoyl, mono- 
N- or di-N,N^C 1 -C 4 )alkykarbamoyt, {C t -C 4 )aIkylsulforryl or mono-N- or di- 
N.N-(C 1 -C 4 )alky1aminosutfonyl. 

wherein said (C,-C 4 )alkcxy. (d-d)alkyl. mono-N- or di-N.N-<d- 

25 C 4 )alkylamino substituents are optionally mono- substituted with hydroxy. (C 
C 4 )alkanoytamino, (C 1 -C 4 )alky1sulfonarnjdo. amino. mono-N- or dt-N,N-(d- 
C 4 )alkylamino, mono-N- or di-N,N-(d^«)alkytcarbamoy1, (d-C 4 )alkylsurfonyl 
or mono-N- or di-N,hKCrC 4 )alkylaminosutfony1 or optionally substituted with 
one to five fluorines: 

30 or the pharmaceuti catty acceptable salts thereof. 

Especially preferred compounds of Formula I are the compounds 
[5~c^oprapyM-{2-trinuc>rc^ H-pyrazole^Marbonyt]guanidine; 



WO 99/43663 ^ PCT71B99/D0206 

[5-cydopropyM-pherr>4-1H-pyrazo^^ or 
15-cyctopropyM -(2,6-<richtorophenyl)-l H-pyrazc^i-cartx>nyf]guanidine 
or the pharmaceuti catty acceptable salts of said compounds. 

Other especially preferred compounds of Formula I are the 
5 compounds 

(H2-Chloro^methytsuKonylpherty1)-5-<vck^ropy»-1 H-pyrazole-4- 
carbonyQguanidine; 

[M2-Chloroptenylh5-cyctopropyM r-HJyrazole-*<arboriyflguanidine; 
[1 .<2-Triftuoromethy1^fluoropherry1)-5-^^ 1 H-pyrazo*e-4- 

10 carbonyfjguanidine; 

[H2-Brorrxxjhenyl>5-cy^ 

[ 1 -<2-Fluorr^henyt)-5-cyctoprorjyM H-pyrazole-4-carbonylJguanjdine. 
[ 1 ^2-Chk3TCK5-methcocyc^ny1)-5Kryclopropyl-1 H-pyrazole-4- 
carborryl]guarudine; 

1 5 [1 -{2-Chloro-4-methylarTiinosutfonylphenyl )-5-cydopropyl-1 W-pyrazole-4- 
carbonyflguartdine; 

11 -(2,5-Dichloropheny1>5-cyctopropyl-1 ^pyrazc4e-4-carbonyf]guanidine; 
lH2.3-Dicrttoropheny1)-5-cyclcpropy^1 H i jyrazole-4<arbonyf]guanidine; 
(l-{2-CWoro-5-amiriocartxxiylphenyl> 
20 carbofryfjguanidine; 

[1-{2-Chkxo-5-aminosutforry^^ 
carbonyfjguanidine; 

carbonyQguanidine; 
25 |1-<2-Chlcxo-5-methylsuHony1pherryl)-5-^^ 
catbonyQguanidine; 

[1-{2-Chloro-5<iimethylaminosulfonylphenyl)-5^ 
carbccr/Qguanidine; 
[1-<2-Trifluororr«triyl-M*k*op^ 
30 cartwnyfjguankiine; 

or pharmaceuticatty acceptable salts of said compounds. 

Especially preferred compounds within the U Group are compounds 
wherein 
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a. R 2 is 2-chloro-4-methylsulfonylphenyl; 

b. R 2 is 2-chlorophenyl; 

c. R 2 is 2-trffluoromethyl^fluorophenyl; 

d. R 2 is 2-bromophenyl; 
5 e. R 2 Is 2-fluorophenyl; 

f. R 2 is 2-chkxo-5-methoxyphenyl; 

g. R 2 is 2-chloro-4-metrtylarrunosurtony^ 

h. R 2 is 2.5-dichlorophenyl; 
I. R 2 is 2.3-dfchtorophenyl; 

10 j. R 2 is 2-chloro-5-amirK)carborrytphenyt: 

k. R 2 is 2-chkxo-5-aminosurfonylphenyl; 
I. R 2 is 2-fluoro-6-triftuorornethylphenyl; 
m.R 2 is 2-chloio-5-rnethytsulfonylphenyl; 
n. R 2 is 2-chloro-5-dimethylaminosulfonylphenyt; 
15 o. R 2 is 2-trifluoromethyW-chlorophenyl; or the pharmaceutically 

acceptable salts of said compounds. 

A group of compounds which is preferred among the R Group of 
compounds designated the W Group, contains those compounds wherein 

R 2 is a five to six membered nonaromatic heterocyclic ring having one 
20 to two heteroatoms selected independently from nitrogen, sulfur and oxygen 
or R 2 is unsubstituted (d-C 4 )alkyl. unsubstituted (Cy-dtocloalkyl or 
phenyl(d-d)alkyl. wherein said pheny1(d-d)atkyi is optionally mono-or di- 
substituted independently with hydroxy, halo, (d-C 4 )att«Jxy. (d- 
C 4 )alkoxycarbonyl. (d-C-)alkyl, (d-d)alkenoyiamino, {C,- 
25 d)a!koxycarbonylamino, sutfonamido, (C,-C 4 )alkylsurfonamido, mono-N- or 
dhN,N-(d-d)alKy1a rr u r >o. carbamoyl. mono-N- or dt-N.N-{d- 
C 4 )alkylcamamcyi, (d-C 4 )alkylsulfonyl or mono-N- or di-N,N-(d- 
C 4 )alkytaminosurfonyl. 

wherein said (d-d)alkoxy. (C,-C 4 )alkyl, mono-N- or dl-N,N-(d- 
30 C 4 )alkytamino substituents are optionally mono- substituted with hydroxy, (d- 
C 4 )alkanoytamino, {C,-C 4 )alkylsulfonamido. amino. mono-N- or di-N.N-(C- 
d)atkylamino. mono-N- or di-N.N-(C r C 4 )alkylcarbamoy1, (C r d)alkyisutfonyt 



or mono-N- or di-N.N-<d^4)aIkyt3mtnosutfonyl or optionally substituted with 
one to five fluorines; 

or the pharmaceutically acceptable salts thereof. 

A group of compounds which is preferred among the R Group of 
5 compounds designated the X Group, contains those compounds wherein 

R 2 is a bicydic ring consisting of two fused five and/or six membered 
partially saturated, fully saturated or fully unsaturated rings taken 
independently having one to four heteroatoms selected independently from 
nitrogen, sulfur and oxygen, said R 2 substituent optionally substituted on 
1 0 carbon or nitrogen with up to three substituents independently selected from 
R«, R 7 and R*. wherein one of R 6 . R 7 and R* is optionally a partially saturated, 
fully saturated, or fully unsaturated three to seven membered ring optionally 
having one to three heteroatoms selected independently from oxygen, sulfur 
and nitrogen optionally substituted with (d-d)alkyl and additionally R 6 , R 7 
1 5 and R B are optionally hydroxy, nitro. halo. (d-C 4 )alkoxy. (C r 

d)atkoxycarbonyl, (d-d)alkyl. formyl. (C,-C 4 )alkanoyl, (d-d)alkanoyloxy, _ 
(C,-d)alkanoyiamino, (d-d)atkoxycarborwlamino. sutfonamido, (d- 
C 4 )a!kyteutfonamido, amino. mono-N- ordi-N.N-<d^4)aIkytamino, carbamoyl. 
mono-N- or di-N.N-<C 1 ^ 4 )aDcylcart)amoyl, cyano. thiol. <d-C 4 )a!kyithio, (d- 
20 C 4 )alkylsuir.nyl. (C,-d)alkytsulfonyl, mono-N- or di-N.N-<d- 

d)atkylaminosutfonyl. (Crd)alkenyt. (d-C 4 )aikyny) or (C 5 -d)cycioalkenyl. 

wherein said (d-C 4 )alkoxy. ^-d^lkyl. (d-d)alkanoyl. (Cr 
•d)alkylthio. mono-N- or di-N.N-<d-C 4 )alkylamino or <Crd)cycloalky1 R 6 . R T 
and R 8 substituents are optionally mono- substituted independently with 
25 hydroxy. (d-C 4 )alkoxycarbonyl, (CVd)cyctoalkyl. (d-C 4 )atkanoyl, (Cr 
d)alkanoylamino, (C,-C 4 )alkanoyloxy, (C,-C 4 )alkoxycarborry1amjno, 
sullonamido, (C 1 -C 4 )alkylsulfonamido, amino. mono-N- or di-N.N^d- 
C 4 )alkylamino. carbamoyl. mono-N- or di-N.r^d-d)alkylcarbamoyt. cyano. 
thiol, nitro. (d-d)alkytthio. (d^Jalkylsutfinyl, (C,-C 4 )alkylsuHony1 or mono- 
30 N- or di-N,N-{C 1 -C 4 )alKylaminosulfonyl or optionally substituted with one to 
nine fluorines. 

or the pharmaceutically acceptable salts thereof. 
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A group of compounds which is preferred among the X Group of 
compounds designated the Y Group, contains those compounds wherein 
R 1 is (C,-C7)cydoa!kyl; and 

R 2 ts a bicydic ring consisting of two fused five anaVor six membered 
partially saturated, fully saturated or fully unsaturated rings taken 
independently having one to three heteroatoms selected independently from 
nitrogen, sutfur and oxygen, 

said R 2 bicydic ring is optionally mono-substituted on carbon or 
nitrogen with a fully saturated or fully unsaturated five to six membered ring 
optionally having one to two heteroatoms selected independently from 
oxygen, sulfur and nitrogen, said ring optionally mono-substituted with (C r 
C 4 )alky1 

said R 2 bicydic ring is also optionally mono- or di-substituted 
independently on carbon or nitrogen with hydroxy, halo. (d-C 4 )alkaxy. (d- 
C 4 )alkoxycarbonyl. (C n -C*)afkyl. {C,-C 4 )alkanoyl. (C,-C 4 )alkanoyloxy. (d- 
C 4 )alkanoylamino. (C,-C 4 )alkoxycarbonvlarnino. sutfonamido. (d- 
C 4 )alkylsutfonamido, amino, mono-N- or di-N.N^C,-C 4 )alkylamino. carbamoyl, 
monc-N- or dKN,NKC 1 -C 4 >alkylcarbarnoyi, cyano. (C,-C 4 )aIkytthjo. (C r 
C 4 )alkylsurfinyl, (C,-C 4 )alkyteutfony( or mono-N- or dWM.N-<d- 
C 4 )alkylarninosuffonyl 

wherein said <C,-C 4 )alkoxy. (C,-C 4 )alkyl. (C^^ikanoyl. (C r 
C 4 )alkytthio. mono-N- or di-N.N-{C 1 -C 4 )allo/larnino are optionally mono- 
substituted with hydroxy. (C^jalxoxycartjonyl. (C 1 -C 4 )alkanoyl. (C,- 
C 4 )alkanovtamino. (C 1 -C 4 )alkanoytaxy, (C-,-C 4 )alkoxycaroonytamino, 
sutfonamido, (C 1 -C 4 )alkylsutfonamido, amino. mono-N- or di-N.N-<C,- 
C 4 )alkylamino, carbamoyl, mono-N- or di-N,r^C,-C 4 )alkylcarbamoyl, (C r 
C 4 )alkylthio, {C,-C 4 )alkylsutfinyl. (C,-C 4 )aikylsutfonyi or mono-N- or dJ-N.N- 
{C,-C 4 )alkylaminosurfonyt or optionally substituted with one to nine fluorines or 
the pharmaceutical^ acceptable salts thereof. 

A group of compounds which is preferred among the Y Group of 
compounds designated the 2 Group, contains those compounds wherein 

R 1 is cydopropyl; and 



R 2 is a quinazolinyl. phthalazinyi. quinolinyl, isoquinolinyl. cinnolinyl. 
benzodkjxanyl. quinoxalinyl, benzopyranyl. benzothiophenyl, benzodioxolyl, 
benzirrudazolyl. indazolyl, indotyt. benzotriazoryl. benzoxazotyl. 
benzisoxazolyl, benzothiazotyl, benzisothiazotyl. benzoxadiazotyl or 
benzothiadiazoly! ring, 

wherein said R 2 bicydic ring is optionally mono- or di-substituted 
independently on carbon or nitrogen with hydroxy, halo. (CrC 4 )alkoxy. (d- 
C 4 )alkoxycarbanyl, (C,-C 4 )alkyl. (C n -C 4 )alkanoytamino. (C,- 
C 4 )alkoxycarbonylamino. sutfonamido. (C,-C 4 )alkylsulfonamido. mono-N- or 
di-N.N-^-dJalkylamino, carbamoyl, mono-N- or di-N.N-<d- 
C 4 )aIkylcarbamoyl, (C,-C 4 )alkylsulfonyl or mono-N- or di-N,N-<d- 
Oalkylaminosulfonyl. 

wherein said (C 1 -C 4 )alkoxy. (C,-C 4 )alky1, mono-N- or di-N.N^C,- 
C 4 )alkylamino substituents are optionally mono- substituted with hydroxy. (C r 
C 4 )alkanoylamino. (C,-C 4 )aJkylsuffonarnido, amino. mono-N- or dt-N.N^C,- 
C 4 )alkylamino. mono-N- or dj-N.hHC,-C 4 )alkylcarbarnoyl, (C r C 4 )alkylsulfonyl 
or mono-N- or di-N.N-(C 1 -C 4 )alkytarninosutforryl or optionally substituted with 
one to five fluorines; 

or the pharmaceutically acceptable salts thereof. 

A group of compounds which is preferred among the Z Group of 
compounds designated the AA Group, contains those compounds wherein 

R 2 is a quinolinyl, isoquinolinyl, indazolyl or benzimtdazolyl ring. 

wherein said R 2 bicydic ring is optionally mono- or di-substituted 
independently with hydroxy, halo, (C,-C 4 )alkoxy. (C,-C 4 )alkoxycarbonyl. (d- 
C 4 )alkyl. (CrC 4 )alkanoytarnino. (C,-C 4 )alkoxvcarbonvlarnino, sulfonamide 
(C,-C 4 )alkylsulfonarnido. mono-N- or di-N.N-<C 1 -C 4 )atkytamino l carbamoyl. 
mono-N- or di-N,N-<C 1 -C 4 )aflcytcarbamoyl. (CrC 4 )alkylsutfony1 or mono-N- or 
di-N,N-<C r C 4 )alkylaminosutfonvi. 

wherein said (C r C 4 )a!kaxy or (d-C 4 )alkyi substituents are optionally 
mono-substituted with hydroxy. (C,-C 4 )alkanoytemino. (C,- 
C 4 )alkylsulfonamido. amino. mono-N- or di-N,r^d-C 4 )alkylamino, mono-N - 
or di-N,N-{CrC 4 )alkylcarbarnoyl, (C,-C 4 )arkylsulfonyl or mono-N- or di-N,N- 
(C 1 -C 4 )alkytamiriosulforiyl or optionally substituted with one to five fluorines; 
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or the pharmaceutically acceptable salts thereof. 

Especially preferred compounds of Formula I are the compounds 
[5-cyctopropyH-(quinoljn-8-y1)-1 H-pyrazole-4-carbonyf]guanidine; or 
[5-cydopropyt- 1 -<quinolin-5-yl)-1 H-pyrazole-4-carbonyQguanidine; 
or the pharmaceutically acceptable salts of said compounds. 

Preferred salts of the immediately preceding compound are the mono- 
or di-mesylate salts. 

Other especially prefened compounds of Formula I are the 
compounds 

[1 -<8-Bromoquinolin-5-yl)-5-cydopropyl- 1 H-pyrazote-4-carbonyQguanidtne ; 

ll^6-Chlonx?uinolirv5-yl)-5-cydopropyi-1 ^yrazole-4-cartxjnyfJguanidine; 

[1-{lnda2ol-7-y1>-5-cydopropyH H-pyrazde-4-carbonyflguarddine; 

[1 ^Benzimid&zoW5-y1>5^ctopropyM H-pyrazole^-cartwnyfjguanidine; 

[1-(1 -lsoquinoryl)-5-cydopropyt-1 Hpyrazole-4-carbonyf)guanidine; 

[5-Cydopropyl-1-(4-quinofiny1)-1 Hi>yrazole-4-carbonyl]guanidine; 

or the pharmaceuticalry acceptable salts of said compounds. 

Especially preferred compounds within the AA Group are compounds 
wherein 

a. R 2 is 8-brornoquinonn-5-yl; 

b. R 2 is 6-chloroquinolin-5-yl; 

c. R 2 is indazol-7-yl; 

d. R 2 is benzimidazol-5-yl; 

e. R 2 is 1-isoquinofyl; 

f . R 2 is 4-qujnobnyl; 

or the pharmaceutically acceptable salts of said compounds. 
A preferred group of compounds, designated the BB Group, contains 
those co mounds having the Formula I as shown above wherein Z is 



\ R 1 



H 



R 1 is (d-C^lkyl, (C3-C 7 )cydoaJkyl, phenyl or phenyt(C 1 -C 4 )alkyl, said {C,- 
C 4 )alkyt optionally substituted with from one to nine fluorines, said R 1 
substituent optionally mono- or dV substituted independently with (C,- 
C 4 )alkoxy. (C,-C 4 )alkytthio. (C t -C 4 )a«(ylsutfinyl or (C,-C 4 )aIkylsulfonvt; and 
R 2 is a five to six membered nona noma lie heterocydic ring having one to two 
heteroatoms selected Independently from nitrogen, sulfur and oxygen or R 2 is 
unsubstituted (C,-C 4 )alkyl or unsubstrtuted (C3-C 7 )cyd03lkyl; or R 2 is 
phenyl(d-d)alkyt. or a bicydic ring consisting of two fused five anaVor six 
membered partially saturated, fully saturated or fully unsaturated rings taken 
independently having one to four heteroatoms seleded independently from 
nitrogen, sulfur and oxygen, said R 2 substituents optionally substituted on 
carbon or nitrogen with up to three substituents independently selected from 
R 6 , R 7 and R B , wherein one of R 6 . R 7 and R B is optionally a partially saturated, 
fully saturated, or fully unsaturated three to seven membered ring optionally 
having one to three heteroatoms selected independently from oxygen, sulfur 
and nitrogen optionally substituted with (d-C 4 )alkyl and additionally R 6 . R 7 
.and R e are optionally hydroxy, nitro. halo. (C-,-C 4 )alkoxy. (d- 
C 4 )alkoxycarbonyl. (d-C 4 )alkyl. formyl. (d-C 4 )alkanoyl. (C,-C 4 )alkanoytoxy. 
(C,-C 4 )alkanoylamino. (C,-C 4 )a1koxyc3rtxjnyiamino. sutfonamido. (C,- 
C 4 )alkylsulfonamido t amino, mono-N- or di-N,N-(C 1 -C 4 )alkylamino. carbamoyl, 
mono-N- or di-N.r^d-C^lkyicarbamoyl, cyano. thiol. (d-C 4 )alKyrmto. (C-- 
C 4 )alkylsulfinyl, (d^)aIkvtsutfonyl. mono-N- or di-N,N-<d- 
C 4 )alkylaminosulfonyl. (Cj-dJalkenyt, (C2-C 4 )atkynyf or (Cy-dJcydoalkenyl, 

wherein said (C,-C 4 )alkoxy, (d-d)alkyl. (C,-C 7 )alkanoyl, (C r 
C 4 )alkyllhio, mono-N- or di-N,N-<C--C 4 )alkylamtno or (Cj-dKydoalkyi R e . R 7 
and R 4 substituents are optionally mono- substituted independently with 
hydroxy, (C--C 4 )alkoxycarbonyl. (CVdJcyctoalkyi. {C,-C 4 )alkanoy;. (C : - 



C 4 )alkanoylamino. (C,-C 4 )alKanoytoxy. (C,-C*)a!kaxycartxxiytamino, 
sulfonamide, (C,-C 4 )alky1sulfonamJdo. amino. mono-N- or di-N,N-<d- 
C 4 )atkylamino, carbamoyl. mono-N- or di-N.N^C r C 4 )alky1 carbamoyl, cyano, 
thiol, nitro. (C,-C 4 )atkyrlhio. (C,-C 4 )a!ky1sulfinyt. {C,-C 4 )alkyteuttonyl or mono- 
5 N- or di-N ,N-(C ,-C 4 )alkyl3minosutfonyl or optionally substituted with one to 
nine fluorines. 

or the prwmaceuticalty acceptable salts thereof. 

A group of compounds which is preferred among the BB Group of 
compounds designated the CC Group, contains those compounds wherein 
10 R* is (C,-C 4 )alkyl; and 

R 2 is a bicycfic ring consisting of two fused five and/or six membered 
•partial^ saturated, fully saturated or fully unsaturated rings taken 
independently having one to three heteroatoms selected independently from 
nitrogen, sulfur and oxygen, 
16 said R 2 bicycfic ring is optionally mono-substituted on carbon or 

** nitrogen with a fully saturated or fully unsaturated five to six membered ring 
optionally having one to two heteroatoms selected independently from 
oxygen, sulfur and nitrogen, said ring optionally mono-substituted with (C,- 
C,)afcyl 

20 said R 2 bicyclic ring is also optionally mono- or di-substituted 

independently on carbon or nitrogen with hydroxy, halo, (d-C 4 )alkoxy. (C r 
C 4 )aIkoxycarbonyl. (CrC&ty. (^-djalkanoyl. <C,-C 4 )alkanoyioxy. (C r 
C*)alkanoy1amino, (C,^ 4 )alkoxycarbonylamino. surfonamklo, (d- 
C 4 )alkytsutfonarrtdo, amino. mono-N- or di-N.N-{C 1 -C 4 )a!kytamjno, carbamoyl. 
25 mono-N- or di-N,N-<C 1 -C 4 )afkylcartMmoyl. cyano. (C,-C 4 )aikyltnio. (d- 
C 4 )alkylsuffmyl. (C-C.^Ikytsutfonyl or mono-N- or di-N.N-(d- 
C 4 )alkylaminosulfonyl 

wherein said (d-C 4 )alkoxy. (d-C 4 )a»cyJ. (d-d)alkanoyl. (C,- 
C 4 )alkylthio. mono-N- or di-N.N-<C 1 -C 4 )alkylamino are optionally mono- 
30 substituted with hydroxy, (C,-C 4 )alkoxycarbonyl. (C r C 4 )alkanoyl. (C,- 
C 4 )alkanoylarnino. (C f -C 4 )alkanoykDxy. (C,-C 4 )alkoxycarbonytamino. 
sulfonamide, (C i -C 4 )aJkylsutfonamido 1 amino. mono-N- or di-N,N-{C,- 
C 4 )alkyfamino. carbamoyl, mono-N- or dhN.N^d-d^lkvtarbamoyt, (C,- 
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C 4 )afkylthio, (C,-C 4 )atkylsulfinyl. (C,-C 4 )atkytsutfony1 or mono-N- or di-N.N- 
(d-C 4 )alkyt3minosu«onyl or optionally substituted with one to nine fluorines or 
the pharmaceutical^ acceptable salts thereof. 

A group of compounds which is preferred among the CC Group of 
5 compounds designated the DD Group, contains those compounds wherein 
R 2 is a quinazolinyl, phthalaziny!. quinotinyl. isoquinolinyl, cinnofinyl, 
benzodioxanyl, quinoxalinyl, benzopyranyl. benzothiophenyl, benzodioxotyl. 
berizimidazolyl, indazotyl, indoryl. benzotriazoryl. benzoxazofyl, 
benzisoxazoryt, benzothiazofyl, benzisothiazotyl, benzoxadiazolyl or 
10 benzothiadiazolyl ring. 

wherein said R 2 bicydic ring is optionairy mono- or di-substituted 
independently with hydroxy, halo. (C n -C 4 )alkoxy. (d-C 4 )alkoxycarbonyl, (C r 
C 4 )alkyl, (C,-C 4 )alxanoy»amino. {C 1 -C 4 )alkoxycarbonylamjno. suifonamido, 
(C,-C 4 )atkylsu»fonamido. mono-N- or di-N.N-{C 1 -C 4 )alky»amino. carbamoyl. 
1 5 mono-N- or di-N.N-(C r C 4 )al)cvicari3amoyl. (Ct-C 4 )alkyteurfony1 or mono-N- or 
di-N.N-tCt^JalkytarTunosutfonyl, 

wherein said (C,-C 4 )alkoxy, (d-C 4 )alky1, mono-N- or dWM.N-t.d- 
C 4 )alkytamino substituents are optionairy mono- substituted with hydroxy. (C n - 
C 4 )alkanoytamino, (d<: 4 )alkylsutfcxwnido, amino. mono-N- or di-N,N-<d- 
20 C 4 )alkylamino. mono-N- or di-N.N-{Ci-C 4 )alkylcarbamoyl, (d-C^lkylsuKonyl 
or mono-N- or di-N.N-(C 1 -C 4 )alkvlaminosutfonyl or optionairy substituted with 
one to five fluorines; 

or the prarmaoeutically acceptable salts thereof. 

Especially preferred compounds of Formula I are the compounds 
25 (1-<lrwlazo*-6-yl>S-etrryMH-rjy^^ 
J1-(lrHiazol-5-yt>5-ethyMHH3yrazo^ 

[1-<Benzirnidazol-5-y1)-5-ethyM H^yrazc4e^u^rtxxTyflguanidlne; 
[1-<1 -MethylDenzirrfldazol-6^)-5-ethyl-1 H-pyrazoke-^rtx^yf]guanjdine 
[1-(5-QuinolinylV5-n-propyl-1H-pyrazo^ 
30 [1-<5-Outnoliny1)-5-iscpropy»-1H-pyra 

[5-EthyM -<6-qiinolinyl)-1 H-pyrazoie-*-carbonyl}gue^ ; 
[1-(2-Methylberizimidazol-5-yf)-5^thyl-1 Hoyrazole-4-carbcfTytlQuanidine; 
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|i-{1 ,4-6enzodioxan-6-yl)-5-ethy»-1 H-pyra«rte-4-carbonyf]guanidine; 
[1-{Berizotriazol-5-yl)-5-ethyl-lH-pyrazole-4<arto 
l1^3-ChloroirKiazol-5-yl)-5-emyMH-^^^ 
[1-(5-Quincflny1)-5-butyM H-pyr^ 
5 [5-propyM -(6-quimJlirry1)-1H-pyrazole-4-carbonyfjguanidine; 
[5-lsopropyl-1-{6-quinolinyl)-1 H-pyrazole-4-carbonyf]guanidine; 
or pnarmaceuticalry acceptable salts of said compounds. 

Especially preferred compounds within the DD Group are compounds 
wherein 
10 a. R 1 is ethyl; and 

R 2 is indazotyl; 

b. R' is ethyl; and 
R 2 is indazoi-5-yt; 

c. R 1 is ethyl; and 

15 R 2 is benzimidazc4-5-y1; 

d. R 1 is ethyl; and 

R 2 is l-methylbenzimidazol-6-yl; 

e. R 1 is n-propyl; and 
R 2 is 5-quinolinyi; 

20 f. R 1 is isopropyl; and 

R 3 is 5-quinolinyl; 

g. R 1 is ethyl; and 
R 2 is 6-quinoftnyl; 

h. R 1 is ethyl; and 

25 R 2 is 2-methylbervzimidazDl-5-yl; 

i. R 1 is ethyl; and 

R 2 is 1.4-benzodioxan-6-yl; 
j. R 1 is ethyl; and 
R 2 is benzotriazoi-5-yl; 
30 k. R 1 is ethyl; and 

R 2 is 3-chloroindazol-5-yl; 
I. R 1 is butyl; and 
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R 2 is 5-quinolinyl; 

m. R n is o-propyl; and 

R 2 is 6-quinolinyl; 

n. R 1 is isopropyl; and 
5 R 2 is 6-quinolinyl; 

or the pharmaceutical^ acceptable salts of said compounds. 

A preferred group of compounds, designated the EE Group, contains 
those comounds having the Formula 1 as shown above wherein Z is 




R 1 is (d-C 4 )alky1. (C 3 -C 7 )cycloalky1, phenyl or phenyl(C,-C 4 )alkyl. said (C,- 
C 4 )alkyl optionally substituted with from one to nine fluorines, sad R 1 
substituent optionally mono- or di- substituted independently with (C n - 
1 5 C 4 )alkoxy. (d-C 4 )arkytthio. (d-C4)alkytsutfinyl or (d-C 4 )alkylsulfony1; and 
R 2 is a five to six membered rwnaromatjc heterocyclic ring having one to two 
heteroatoms selected independently from nitrogen, sulfur and oxygen or R 2 is 
unsubstituled (C,-C 4 )alkyl or unsubstituted (d*C7>cycloalkyl; or R 2 is 
phenyl(C,-C 4 )alkyl. or a bicyclic ring consisting of two fused five and/or six 
20 .membered partially saturated, fully saturated or fully unsaturated rings taken 
independently having one to four heteroatoms selected independently from 
nitrogen, sulfur and oxygen, said R 2 substituents optionairy substituted on 
carbon or nitrogen with up to three substituents independently selected from 
R 6 . R 7 and R e , wherein one of R 6 . R 7 and R 8 is optionally a partially saturated, 
25 fully saturated, or fully unsaturated three to seven membered ring optionally 
having one to three heteroatoms selected independently from oxygen, sulfur 
and nitrogen optionally substituted with {C,-C 4 )alkyl and additionally R 6 , R 7 
and R 8 are optionally hydroxy, nitro, halo, (d-djalkoxy. (C,- 
C 4 )alkoxycarbonyl. (Ci-C 4 )alkyl, formyt. (d-C 4 )alkanoyl. <d-C 4 )alkanoyioxy, 
30 (d-C 4 )alkanoylamino. <C,-C«)alkoxycarbonytamino, suifonamido. (C r 
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d)alkylsulfonamido. amino, mono-N- or di-N.N-(CcC«)alkyiamino. carbamoyl. 
mono-N- or di-N.KHC^Jalkylcarbamoyl. cyano. thiol. (d-C 4 )alkyJth«o. (d- 
d)a!kylsulfiny1. (C n -C 4 )a!kylsutfonyl. mono-N- or di-N.N-(d- 
dJalkytamirwsurfonyl, (C2-C 4 )alkenyl. (d-dJalkynyl or (CrC7)cydoalkenyt. 
5 wherein said (C,-C 4 )alkoxy. (C,-C 4 )aikyl. (C,-C 7 )alkanoyl, <d- 

C 4 )alkytthio. mono-N- or di-N.N-(C 1 -C 4 )alkylamino or (CydJcyctoalkyl R 6 . R 7 
and R 8 substituents are optionally mono- substituted independently with 
hydroxy. (C,-C 4 )alkoxycarbonyl. (C3-C7>cycloalkyl. (d-d)alkanoyi, (C,- 
C 4 )alkanoytemino. (d-d)alkarKjytoxy. (C-,-C 4 )alkoxycarbonylamino, 
1 0 sutfonarrtdo. (d-d)alkylsutfonamido, amino. mono-N- or di-N.N-{d- 

C 4 )alkylamino, carbamoyl. mono-N- or di-N.N-tCt-C^alkylcarbamoy!. cyano. 
thiol, nitro. (d-C.Jalkytthio. {d-C 4 )aIkyteurfinyl, (d-C 4 )alkyisurfonyl or mono- 
N- or di-N.N-(C 1 -C 4 )alkytaminosulfonyl or optionally substituted with one to 



15 or the pharmaceutical ly acceptabte salts thereof. 

A group of compounds which is preferred among the EE Group of 
compounds designated the FF Group, contains those compounds wherein 
R 1 is (C,-C 4 )alky1; and 

R 2 is a bicyclic ring consisting of two fused five and/or six membered 
20 partially saturated, fully saturated or fully unsaturated rings taken 

independents/ having one to three heteroatoms selected independently from 
nitrogen, sulfur and oxygen. 

said R 2 bi cyclic ring is optionally mono-substituted on carbon or 
nitrogen with a fully saturated or fully unsaturated five to six membered ring 
25 optionally having one to two heteroatoms selected independently from 

oxygen, sulfur and nitrogen, said ring optionally mono-substituted with (C r 
C 4 )aJkvl 

said R 2 bicyclic ring is also optionally mono- or di-substituted 
independently on carbon or nitrogen with hydroxy, halo, (d-d)alkoxy, (Gr 
30 C 4 )alkoxycarbonyl, (C,-C 4 )alkyt, (C 1 -C 4 )alkanoyl. (C,-C 4 )alkanoyk)xy. (d- 
C 4 )alkanoytamino. (d-d)alkoxycarbonylamino. suffonamido, (d- 
C 4 )alkyteurfonamido. amino. mono-N- or dj-N.N-{d-C 4 )alkylamino, carbamoyl. 
mono-N- or dt-N.N-{d-C 4 )aB<y1carbamoyl. cyano. (d-C 4 )alkyfthio. (d- 



d)alkylsurfinyl. <d-C 4 )a!kyisurlonyl or mono-N- or di-N.N-(d- 
dJalkylaminosulfonyl 

wherein said (C,-C 4 )alkoxy. (d-C 4 )alkyl. {C-CjWkanctf, (d- 
dlaDcylthio, mono-N- or di-N.N-{d-d)alkytarruno are optionally rnono- 
5 substituted with hydroxy, (d-d)alkoxycarbonyl. (C 1 -C 4 )alkanoyl. (d- 
d)alkanoylamino. (d-C 4 )alkanoyk)xy, (C,-d)aIkoxycarbonylannino, 
sulfonamido. (d-d)a!kylsurfonamido, amino. mono-N- or di-N.N-{d- 
C 4 )alky!aminc. carbamoyl. mono-N- or di-N,N-{d-C4)alkyicarbamoyl. (d- 
d)alkytthio. (C 1 -C 4 )alkylsutfjnyl l {C,-C 4 )alkylsulfonyl or mono-N- or di-N,N- 
10 {C,-C 4 )alkylaminosulfonyl or optionally substituted with one to nine fluorines, 
or the pharmaceutical acceptable salts thereof. 
A group of compounds which is preferred among the FF Group of 
compounds designated the GG Group, contains those compounds wherein 
R 2 is a quinazoiinyi, phthalazinyl, quinoiinyl, isoquinoltnyl. annolinyl. 
15 benzodiaxanyl, quinoxalinyl. benzopyrartyl, bertzothiophenyl, benzodioxoryl, 
benzimidazolyt. indazoryl, indolyl, benzotriazofyl, benzoxazolyl. 
benzisoxazoryl. benzothiazolyt, benzisothiazolyt, benzoxadiazoiyl or 
benzothiadiazoryl ring, 

wherein said R 2 bicydic ring is optionally mono- or di-substituted 
20 independently with hydroxy, halo. (d-d)alkoxy. (C,-C 4 )alkoxycarbonyl. (d- 
d)alkyl, (C,-C 4 )a!kanoytamino. (C,-C 4 )alkoxycarbonylarnino, sulfonamido. 
(C-,-C 4 )alky1SLitfonamido, mono-N- or d»-N.N-{d^«)akylamino. carbamoyl. 
•mono-N- or di-N,N-(C 1 -C 4 )alKyk2rrjamoyl, (C n -C 4 )alKylsulfonyl or mono-N- or 
di^.N-{C,^)aIkylarniriosurfonyl, 
25 wherein said (C^^lkoxy, (d-d)alky1. mono-N- or di-N.N-<d- 

d)alkytamino substituents are optionally mono- substituted with hydroxy, (C r 
d)atkanoytarnino. (C,-C 4 )alkylsuJfonarnido, amino. mono-N- or di-N.N-<d- 
d)alkyiamrno, mono-N- or di-N.N-<d-d)alkylcarbamoyi, (d-C 4 )alkylsurfony1 
or mono-N- or cU-N,N-<Ci-C 4 )alkylarrunosuffonyl or optionally substituted with 
30 one to five fluorines; 

or the pharmaoeuticaUy acceptable salts thereof. 

Especially preferred compounds of Formula I are the compounds 
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[1 -(lndazol-7-yl)-3-methyM H-pyrazole-4-carbcnyt]guanidine; 
[1 -(2.1,3-BenzothiadiazoM-yI)-3-methyH H-pyrazole-4-carbonyflguankline; 
{3-Methyt-1 -(quinolin-5-yl}-1 H-pyrazole-4-carbonyf}guanidine; 
or the pharmaceuticaify acceptable salts of said compounds. 
5 Especially preferred compounds within the GG Group of compounds 

are compounds wherein 

a. R 1 is methyl; and 
R 2 is indazoi-7-yl; 

b. R 1 is methyl; and 

10 R 2 is2.1.3-benzothiadia20l-4-yl; 

c. R 1 is methyl; and 
R 2 is quinolin-5-yt; 

or the pharmaceuticalty acceptable salts of said compounds. 

A preferred group of compounds, designated the HH Group, contains 
1 5 those oomounds having the Formula I as shown above wherein 2 is 



R 4 



R 4 is (d-C 4 )alKyl, {Cj-djcydoalkyl, phenyl or phenyl(d-d)aM. said (C r 
20 .C 4 )alkyl optionally substituted with from one to nine fluorines, said R 4 
substituent optionally mono- or di- substituted independently with (d- 
d)aIkoxy, (C,-C 4 )alkytthio. (C 1 -C 4 )atkytsulfinyl or (C,-C 4 )alkylsutfonyl; and 
R 5 is a five to six membered nonaromatic heterocyclic ring having one to two 
heteroatoms selected independently from nitrogen, sulfur and oxygen or R s is 
25 unsubstituted (d-C 4 )alky1 or (Cj-dJcydoalkyl; or R 5 is phenyKd-dJa'Kyl. or 
a bicyclic ring consisting of two fused five and/or six membered partially 
saturated, fully saturated or fully unsaturated rings taken independently 
having one to four heteroatoms selected independently from nitrogen, sulfur 
and oxygen, said R 5 substituents optionally substituted on carbon or nitrogen 
30 with up to three substituents independently selected from R 6 , R 7 and R e . 



wherein one of R 6 . R 7 and R B is optionally a partially saturated, fully saturated, 
or fully unsaturated three to seven membered ring optionally having one to 
three heteroatoms selected independently from oxygen, sulfur and nitrogen 
optionally substituted with (d-d)alkyl and additionally R 6 , R 7 and R 8 are 
5 optionally hydroxy, nitro. halo. (d-C 4 )alkoxy. (d-C 4 )alkoxycarbonyl. (C,- 
d)alkyl, formyl, (d-C 4 )alkanoyl, <d-d)alkanoyioxy. (C,-C 4 )alkanoylamino. 
(Ci-C 4 )alkoxycarbonylamino. sulfonamido. (d-C 4 )alkylsulfonamido, amino. 
mono-N- or di-N.N-{d-d»>alkylamino, carbamoyl. mono-N- or di-N,N-(d- 
d)alkylcarbamoyl. cyano. thiol. <C,-C 4 )alkytthio. (d-C 4 )alkylsurfinyl, (C r 

10 C 4 )alkylsutfonyl. mono-N- or df-N.N-{C t -C 4 )alkylaminosulfonyl. (CrC 4 )alkenyl. 
(C2-C 4 )alkyny1 or (Cs-C 7 )cydoalkenyl. 

wherein said (C,-C 4 )alkoxy, (d-d)alkyl. (C,-C r )alkanoyl. <d- 
d)alkytth». mono-N- or di-N,N-<d-C 4 )alkytamino or (d-d)cycioatky1 R 6 . R 7 
and R 8 substituents are optionally mono- substituted independently with 

1 5 hydroxy, (d-d)a!koxycarbonyi, (d-dJcydoalkyl, (d-C 4 )alkanoyl, (C r 
C 4 )alkanoylamino. (C 1 -C 4 )alkanoyloxy, (d-dJalkoxycarbonylamino. 
sulfonamido. (CTd)aIkytsu1fonamido, amino, mono-N- or di-N,N-(d- 
d)3lkylamino, carbamoyl, mono-N- or di-N.N-(C 1 -C 4 )alkylcarbamoyl. cyano. 
thiol, nitro. (d-C 4 )alKytthio. (C^ 4 )alkylsurfinyl, (C 1 -C 4 )alkylsutfonyl or monc- 

20 N- or di-N.N-(d-d)alkytaminosutfonyi or optionally substituted with one to 
nine fluorines, 

or the pharmaceuticalry acceptable salts thereof. 

A group of compounds which is preferred among the HH Group of 
compounds designated the II Group, contains those compounds wherein 

25 R 4 is <d-d)aJKyt; and 

R* is a bicyclic ring consisting of two fused five and/or six membered 
partially saturated, fully saturated or fully unsaturated rings taken 
independently having one to three heteroatoms selected independently from 
nitrogen, sulfur and oxygen, 

30 said R 5 bicyclic ring is optionally mono-substituted on carbon with a 

fully saturated or fulfy unsaturated five to six membered ring optionally having 
one to two heteroatoms selected independently from oxygen, sulfur and 
nitrogen, said ring optionally mono-substituted with (d-C 4 )atkyl 
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said R 9 bicydic ring is also optionalry mono- or di-substituted 
independently on carbon or nitrogen with hydroxy, halo. (C,-C 4 )aikoxy. <d- 
C 4 )alkoxycarbony1. (C-Oakyl. (d-C^tenoyl, (C,-C 4 )alkanoy1oxy, <d- 
C 4 )alkanoytamino, (C,-C 4 )alkoxycarbonylamino, suHonamido. (C r 
5 C 4 )alkylsuHonamido. amino. mono-N- or di-N.N^d-C.Jalkytamino. carbamoyl, 
mono-N- or di-N.N^C-C.Jalkylcarbamoyl. cyano. (C^^kytthio. (C,- 
C 4 )alkytsumnyl, (d-d)al*ytsulfonyl or mono-N- or di-N.N-<d- 
C 4 )alkylamtnosuttony1 

wherein said (d-C 4 )alkoxy. (d-Oalkyl {d-C 7 )alkanoyl, (Cr 
10 C 4 )alkyithio. mono-N- or di-N ,N-<C 1 -C 4 )atkylamino are optionally mono- 
substituted with hydroxy. (C,-C 4 )alkoxycart>onyl. (C,-C 4 )alkanoyl, <d- 
C 4 )alkanoytamino. (d-C 4 )alkanoyk>xy. (d^alkoxycarbonylamino, 
sutfonamido. (C,-C 4 )alkylsulfonarnido, amino. mono-N- or d»-N t N-<d- 
d)alkylamino, carbamoyl, mono-N- or di-N.N-(C,-C 4 )alkylcarbamoyl. (d- 
1 5 C 4 )alkyithio. (d-C 4 )aIkylsulfinyl > (d-C 4 )alkylsulforTyl or mono-N- or di-N.N- 
* (d-d)alkylaminosuifonyl or optionally substituted with one to nine fluorines, 
or the pharmaceuticalty acceptable salts thereof. 
A group of compounds which is preferred among the II Group of 
compounds designated the JJ Group, contains those compounds wherein 
20 R s is a quinazohnyl. phthalazlnyl. quinoUnyl, isoquinolinyl. cinnolinyl, 

benzodioxanyi, quinoxalinyi, benzopyranyl, benzothiophenyl, benzodioxolyl. 
benzimidazor/l, indazoryl, indolyl. benzotriazotyl. benzoxazolyl. 
benzisoxazoryi, benzothiazotyl. benzisothiazotyl, benzoxadiazolyi or 
benzothiadiazolyi ring. 
25 wherein said R 5 bicydic ring is optionally mono- or di-substituted 

independently with hydroxy, halo. (d-C 4 )aIkoxy. (C,-C 4 )alkoxycarbonyl, (C r 
d)atkyl, (d-C*)alkanoylamino, (d-C 4 )alkoxycarbonylarnino, sutfonamido. 
(C,-C 4 )alkylsutfonamkto, mono-N- or di-N.NHd-d>a!kylamino, carbamoyl. 
mono-N- or di-N.N-{Ct-C 4 )alkylcarbamoyl, (C-C 4 )a!ky1surfonyf or mono-N- or 
30 di^,N-<C 1 -C 4 )aIkylanriinosulfonyl. 

wherein said (C,-C 4 )alkoxy. <d-C4>alkyl. mono-N- or di-N.N-fC,- 
C 4 )aIkylamino substituents are optionally mono- substituted with hydroxy, (d- 
d)a!kanoylamino, (d-C 4 )alkylsulfonamido. amino. rnonr>N- or di-N.N-{d- 



d)alkylamino. mono-N- or di-N.N-(C,-d)arkylcarbamoyl. (C,-C 4 )alkytsutfonyl 
or mono-N- or di-N,N-{C 1 -C 4 )alkylaminosulfonyl or optionalry substituted with 
one to five fluorines; 

or the pharmaceutical^ acceptable salts thereof. 
5 A preferred group of compounds, designated the KK Group, contains 

those comounds having the Formula I as shown above wherein 2 is 
Zis 




R 2 is (d-C*)alkyi. {Cyd)cydoalkyl. M or M(d-d)alky1. any of said 
1 0 previous (d-d)alkyl moieties optionally having from one to nine fluorines; 
said (d-d)afky1 or (C 3 -C 4 )cydoalkyl optionally mono-or di-substituted 
independently with hydroxy. (d-C 4 )alkoxy. (d-C 4 )alkyHhio. (C r 
d)alkylsutfinyl. (d-C 4 )aIkylsulfonyl. (d-C 4 )alkyl. mono-N- or di-N.N-<d- 
C 4 )alkylcarbamoyl or mono-N- or dhN.N-{C,-C 4 )aIkylaminosulfonyl; and said 
1 5 (d-d>cydoalkyl optionalry having from one to seven fluorines; 

wherein M is a partially saturated, fully saturated or fully unsaturated 
five to eight membered ring optionally having one to three heteroatoms 
selected independently from oxygen, sulfur and nitrogen, or. a bicydic ring 
consisting of two fused partially saturated, fully saturated or fully unsaturated 
20 three to six membered rings, taken independently, optionalry having one to 
four heteroatoms selected independently from nitrogen, sulfur and oxygen: 

said M is optionally substituted, on one ring if the moiety is 
monocycfic. or one or both rings if the moiety is bicydic, on carbon or nitrogen 
with up to three substituents independently selected from R°, R T and R 8 . 
25 wherein one of R*. R 7 and R 8 is optionally a partially saturated, fuDy saturated, 
or furry unsaturated three to seven membered ring optionalry having one to 
three heteroatoms selected Independently from oxygen, sulfur and nitrogen 
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optionally substituted with (d-C 4 )alkyl and additionally R 6 , R 7 and R 6 are 
optionalry hydroxy, nitro, halo. (d-d)alkoxy. (d-C 4 )alkoxycarbony1. (d- 
d)alky1. formyi, (d-d)alkanoyl. (d-d)alkanoytoxy, (d-d)alkanoyiamino. 
(d-d)a!koxycarbonylamino, sulfonamide (d-d)alkylsulfonamido, amino, 
5 mono-N- or di-N.N-<d-d>a!kylarnino. carbamoyl. mono-N- or di-N,N-(d- 
d)alkylcarbamoyt. cyano. thiol. (d-C 4 )alkytthio. (C,-C 4 )alkylsulfinyl. (C r 
C 4 )alkylsulfonyl. mono-N- or di-N.N-(d-C 4 )alkytaminosulfonyl. (Crd)alkenyl. 
(C2-C 4 )alkynyl or (Cs-d)cydoalkenyl, 

wherein said (d-d)alkoxy, (d-C 4 )alkyl. <d-C 7 )alkanovf. (Cr 
1 0 d)alkytthio. mono-N- or di-N.N-(d-C 4 )alkylamino or (Crd)cydoalkyl R 6 . R 7 
and R 8 substituents are optionalry mono- substituted independently with 
hydroxy. <d-C 4 )alkoxycarbonyl. {C T d)cydoalk V l, (d-d)alkanoyl. (C r 
d)alkanoylamino, (d-C 4 )alkanoyloxy, (d-C 4 )alkoxycarbonylamino. 
surfexnarnido, (d-C 4 )alkylsulfonamido. amino. mono-N- or di-N.N-<d- 
15 d)alkylamino. carbamoyl. mono-N- or di-N ( N-{d-d)alkyicarbamoy!. cyano. 
thiol, nitro; (d-d)alkylthio, (d-d)atkytsulfinyl. {C,-C 4 )alkylsurfonyl or mono- 
N- or di-N.hKCrdJalkytaminosutfonyl or optionally substituted with one to 
nine fluorines; and 

R 3 is (C r d)alky1. (Crd)cydoalkyl. phenyl or phenyi(d-C 4 )alkyl. 
20 said (C,-C 4 )alkyl optionalry substituted with from one to nine fluorines, said R 3 
substituent optionally mono- or di- substituted independently with (d- 
d>alkoxy. (d-C 4 )alkylthio. (d-d)alkylsulfinyl. (C r d)alkylsulfonyi or 
*(C,-C 4 )alkyl. or a pharmaoeutically acceptable salt thereof. 

A group ol compounds which is preferred among the KK Group of 
25 compounds designated the LL Group, contains those compounds wherein 
R 3 is <d-d)alkyi; 

R 2 is phenyl, said phenyl optionally mono-substituted on carbon with a 
fully saturated or fully unsaturated five to six membered ring optionally having 
one to two heteroatoms selected independently from oxygen, sulfur and 
30 nitrogen, said ring optionally mono-substituted with (d-d)alkyl 

said R 2 ring is also optionally mono- or di-substituted independently on 
carbon with hydroxy, halo, (d-C 4 )alkoxy. (d-d)alkoxycarbonyl. <d-d)alkyl. 
<d-d)alkanoyl, (d-d)alkanoyloxy. (C,-d)alkanoylamino. (C r 



PCT/1B99/00206 



d)alkoxycarbonytamino, sulfonamide (d-d)alkylsulfonamido. amino, mono- 
N- or di-N,N-<d-d)alkylamino. carbamoyl. mono-N- or di-N.N-(C 1 - 
d)alkylcarbamoyl, cyano, (C,-C 4 )alkylthio. (C,-C 4 )alkylsumnyl. <d- . 
d)alkylsulfonyl or mono-N- or di-N.N-(d-C 4 }alkylaminosulfonyl 

5 wherein said (d-C 4 )alkoxy. (d-d)alkyl. (C^^lkanoyl. <d- 

C 4 )alkylthio. mono-N- or di-N,N-(d-d)alkytamino are optionalry mono- 
substituted with hydroxy. (C,-C 4 )alkoxycarbonyl. (d-d)alkanoyl, (C r 
C 4 )aIkanoylamino, (d-C«)alkanoyloxy, (d-C 4 )atkoxycarbonylamino. 
sutfonamido, (C,-C 4 )alkylsutfonamido, amino. mono-N- or di-N,N-(d- 
10 d)alkytemino. carbamoyl. mono-N- or di-N.N-(C,-C 4 )alkylcarbamoyl. (C,- 
C 4 )alkytthio. (C,-C 4 )alkylsurfinyl. (d-djalkylsulfonyt or mono-N- or di-N.N- 
(d-C 4 )alkylaminosulfonyl or optionalry substituted with one to nine fluorines, 
or the pharmaceutical^ acceptable salts thereof. 

A group of compounds which is preferred among the KK Group of 

1 5 compounds designated the MM Group, contains those compounds wherein 
R 3 is (d-dJalkyt; 

R 2 is a bicydic ring consisting of two fused five and/or six membered partially 
saturated, fully saturated or fully unsaturated rings taken independently 

said R 2 bicydic ring is optionally mono-substituted on carbon with a 
20 fully saturated or fully unsaturated five to six membered ring optionally having 
one to two heteroatoms seleded independently from oxygen, sulfur and 
nitrogen, said ring optionalry mono-substituted with (d-C 4 >alkyl 

said R 2 bicydic ring is also optionally mono- or di-substituted 
independently on carbon with hydroxy, halo. (C t -C 4 )alkoxy. <d- 
25 d)alkoxycarbonyl. (d-d)atkyl. (d-C 4 )alkanoyl. <C,-d)alkanoytoxy. (d- 
d)atkanoylamino. (C,-C 4 )alkoxycarbonytamino, sutfonamido. (C,- 
d)alkylsurfonamido, amino, mono-N- or dt-N.N-(d-d)alky1amino t carbamoyl. 
mono-N- or di-N.NKd-C^alkyicarbamoyl, cyano. (d-d)alkyKhio, (C r 
d)alkylsuffinyl. (C,-C 4 )alkylsulfonyl or mono-N- or di-N,N-(C r 
30 d)alkylaminosulfonyl 

wherein said {d-C 4 )alkoxy. (d-d)alkyl. (d-d)alkanoyi, (Cr 
C 4 )atkylthio. mono-N- or di-N,N-(C,-C 4 )alkylarnino are optionally mono- 
substituted with hydroxy. (C,-C 4 )alkoxycarbonyl. (C,-d)alkanoyl, (C r 
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C 4 )a1kanoy»amino, (C 1 -C 4 )alkanoyloxy, (C.,-C«)alkoxyc3rtX3nyiarnino, 
sulfonamide (C r C 4 )alkytsutfonamido. amino. mono-N- or di-N.N^C,- 
C 4 )alkylamjno. carbamoyl. mono-N- or di-N,N-(C 1 -C 4 )alky1cart>amoy1. (C n - 
C 4 )alkytthio, (C,-C 4 )alkyburfinyi. (C,-C 4 )alkyisulfonyJ or mono-N- or di-N,N- 
5 (d-C 4 )alkytaminosulfonyl or optionally substituted with one to nine fluorines, 
or the pharmaceutical^ acceptable salts thereof. 

A group of compounds which is preferred among the KK Group of 
compounds designated the NN Group, contains those compounds wherein 

R 3 is (Cn-C 4 )alky1; 

10 R a is a five to six membered monocyclic aromatic ring having one to 

two heteroatoms selected independently from oxygen, sulfur and nitrogen; 

said R 2 ring is optionally mono-substituted on carbon with a fully 
saturated or fully unsaturated five to six membered ring optionally having one 
to two heteroatoms selected independently from oxygen, sulfur and nitrogen. 
15 said ring optionally mono-substituted with (C,-C 4 )alky1 

said R 2 ring is also optionally mono- or di-substituted independently on 
carbon or nitrogen with hydroxy, halo, {G,-C 4 )alkoxy, (C,-C 4 )aIkoxycarbonyl, 
(C,-C 4 )alky1. (C n -C 4 )alkanoyl, (d-C 4 )alkanoytoxy, (Ct-C^kanoytamino. (C,- 
C 4 )alkoxycarbonylamino. suffonamido, (C,-C 4 )alkyisutfonamido, amino, mono- 
20 N- or di-N.r^C r C 4 )alkylarnirio. carbamoyl. mono-N- or di-N.NHd- 
C 4 )alkyicarbamoyl. cyano. (C,-C 4 )alkytthio. (C,-C 4 )alkylsuMinyl. (d- 
C 4 )a!kytsuffonyl or mono-N- or dl-N.N-(d-d)alkytaminosutfonyi 

wherein said (d-C 4 )alxoxy. (d-C 4 )afkyl. (d-C 7 )a]kanoyl. (d- 
d)a!kvtthfc>. mono-N- or d*-N,r>HC 1 -C 4 )alkvlamino are optionally mono- 
25 substituted with hydroxy, (C 1 -C 4 )alkoxycarbonyl, (C,-C 4 )alKanoyl. (d- 
C 4 )a!kanoylamino, (C,-C 4 )alkanoyloxy. {C,-C 4 )alkoxycarbonylamino. 
sutfonamido. (C^Jalkyteulfonarnido. amino. mono-N- or d»-N,N-(d- 
C 4 )aikyiamino. carbamoyl. mono-N- or di-N.N-(d-C 4 )alky1carbamoy1, (d- 
C 4 )alkytthio. (C,-C 4 )alkylsulfiny1, (C-C 4 )alkylsulfonyl or mono-N- or di-N.N- 
30 (C,-C 4 )alkylaminosutfonyl or optionally substituted with one to nine fluorines 
or the pharmaceutical^ acceptable salts thereof. 

A group of compounds which is preferred among the KK Group of 
compounds designated the OO Group, contains those compounds wherein 



R 3 is (C,-C 4 )alkyl; 

R 2 is a bicydic ring consisting of two fused five and/or six membered partially 
saturated, fully saturated or fully unsaturated rings taken independently 
having one to three heteroatoms selected independently from nitrogen, sulfur 

5 and oxygen. 

said R 2 bicydic ring Is optionally mono-substituted on carbon or 
nitrogen with a fully saturated or fully unsaturated five to six membered ring 
optionally having one to two heteroatoms selected independently from 
oxygen, sulfur and nitrogen, said ring optionally mono-substituted with (C r 

10 C 4 )alkyi 

said R 2 bicydic ring is also optionally mono- or di-substituted 
independently on carbon or nitrogen with hydroxy, halo. (C,-C 4 )a!koxy. (C r 
C 4 )aikoxycarbonyl, (d-C 4 )aIkyl. (C,-C 4 )alkanoyl. (C,-C 4 )alkanoy1oxy, (C r 
C 4 )alkanoy1arntno, (C,-C 4 )alkoxycarbonylamino. sutfonamido, (d- 

1 5 C 4 )alkyteulfonamido. amino. mono-N- or di-N.NKC 1 -C 4 )alkylamino. carbamoyl, 
mono-N- or di-N.NHd-C 4 )aIl^rbarnoyl. cyano. <CrC 4 )a!kytthio. (d- 
C 4 )afxylsutfiny1. (d-d)alkytsutfonyt or mono-N- or di-N.N-(d- 
d)alkyiarnincsulfony1 

wherein said (C,-C 4 )alkoxy, (C,-C 4 )ancyl. (d-d)alkanovl. (C,- 

20 C 4 )aIkytthio, mono-N- or di-N,N-(C i -C 4 )alkylamino are optionally mono- 
substituted with hydroxy. (C t -C 4 )alkoxycarbonyl, (d-C 4 )alkanoyl. (d- 
C 4 )alkanoyiamino. (C 1 -C 4 )alkanoy1oxy > (C 1 -C 4 )alkcocycarfxiny1amjno, 
"sutfonamido. (d-C 4 )aIkylsutfonarriido. amino. rnono-N- or dVN.NKC- 
C 4 )alkylamino. carbamoyl. mono-N- or di-N.^d-C^lkykarbamoyi, (C,- 

25 C 4 )alky!thio. (d-C 4 )aIkytsulfiny1, (C 1 -C 4 )a!kylsulfonyi or mono-N- ordi-N.N- 
(C n -C 4 )alky1aminosutfonyl or optionaliy substituted with one to nine fluorines 



Another asped of this Invention is directed to the esters 

of 

5-cydopropyM ^2-trifluorornethylpheriy1)-1 H-pyrazo»e-4-ca nboxylate . 
5-methy1-1-{6-quindirr^V1Hsjyrazole-4-carta 
5-methyM-riaphthalenyl-1 H-pyrazole-4-carboxylate . 
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5-cydopropyM -(quinofin-8-y1)-1 H-pyrazole-4-carboxylate, 
5-cydopropyl- 1 -(quinolin-5-yl)-1 H-pyrazole-4-carboxytate , 
5-ethyM -<quinolin-5-y1>-1 H-pyrazole-4-carboxylate or 
n-butyl 1 <isoquinotin-5-yi}-3-methyl- 1 H-pyrazole-4-carboxylate 
5 wherein said esters are benzyl, (d-d)alky1 or (C 4 -C B )cydoalkyl. said (d- 
C 8 )cydoafKyl optionally mono-substituted with (C,-C 4 )alkyt 
or a salt of said esters. 

Yet another asped of this invention is directed to the following compounds 
5-rnethyl-2^5-quindiny1)-2H-1,2.3-tr^ acid, 
1 0 5-methy^2-<5HSoquinolinyt>-2H- 1 ,2.3-triazc4e-4-carboxytic acid. 
2-{ 1 -naphthalenyl)-5-methyl-2H-1 ,2,3-triazc4e-4-carboxylic acid , 
5-memyVl-(6-quindiny1>-1H-pyra2de^-carboxylic add. 
5-methy»- 1 -naphthalBnyt- 1 H-cyrazde-c<arDoxylic add, 
5-cydopropyt- 1 -<q uinolin-8-yl)- 1 H-cyrazde-4-carboxyi i c acid. 
1 5 5-cydopropyl- 1 -(2-trifluc*omethy1pheny1)- 1 H-pyrazole-4-carboxylic add , 
5-ethyl-1Kquinofin-5-yl^1H-pyrac^-4-ca add. 
5-<^dopropyM-{quinolirv5-y1>1/-^ add or 

1 -<tsoquinoBn-5-yl)-3-me thyH H-pyrazole-4-carboxylic add or the add chlorides 
thereof or a salt of said compounds or of said acid chlorides. 
20 Another aspect of this invention is a method of treating a mammal 

(e.g.. human) having a disease or condition mediated by NHE-1 by 
administering a pharmaceuticalty acceptable amount of a compound of 
Formula I. a prodrug thereof, or a pharmaceutically acceptable salt of said 
compound or of said prodrug to the mammal. 
25 Another asped of this invention is directed to a method of reducing tissue 

damage (e.g., substantially preventing tissue damage, inducing tissue protection) 
resulting from ischemia comprising administering to a mammal (e.g.. a female or 
male human) in need of such treatment a therapeutically effective amount of a 
compound of Formula I a prodrug thereof, or a pharmaceuticaHy acceptable salt of 
30 said compound or of said prodrug. 

Preferred ischemic tissues taken individually or as a group are wherein the 
ischemic tissue is cardiac brain, liver, kidney, lung. gut. skeletal musde. spleen, 
pancreas, nerve, spina! cord, retina tissue, the vasculature, or intestinal tissue 



An especially preferred ischemic tissue is cardiac tissue. 
It is especially preferred that the compounds are administered to prevent 
perioperative myocardial ischemic injury. 

Preferably, the compounds of this invention are administered prophylactically. 
5 The ischemic damage may occur during organ transplantation. 

Preferably, the compounds of this invention are administered prior to, during 
or shortly after, cardiac surgery or non-cardiac surgery. 

In one asped of this invention a compound of Formula I is administered 

locally. 

10 A preferred dosage is about 0.001 to 100 mg/kg/day of the Formula I 

compound a prodrug thereof. An especially preferred dosage is about 0.01 to 50 
mg/kg/day of a compound of Formula I, a prodrug thereof, or a pharmaceuticaHy 
acceptable salt of said compound or of said prodrug. 

Another asped of this invention is directed to a method of redudng 
15 myocardial tissue damage (e.g., substantially preventing tissue damage, inducing 
tissue protection) during surgery (e.g., coronary artery bypass grafting (CABG1 
surgeries, vascular surgeries, percutaneous transluminal coronary angioplasty 
(PTCA) or any percutaneous transluminal coronary intervention (PTCI). organ 
transplantation, or other non-cardiac surgeries) comprising administering to a 
20 mammal (e.g.. a female or mate human) a therapeutically effective amount of a 

compound of Formula I, a prodrug thereof, or a pharmaceutically acceptable sail of 
said compound or of said prodrug. 

Another asped of this invention is directed to a method of redudng 
myocardial tissue damage (e.g., substantially preventing tissue damage, inducing 
25 tissue protection) in patients presenting with ongoing cardiac (acute coronary 
syndromes, e.g. myocardial infarction or unstable angina) or cerebral ischemic 
events (e.g. stroke) comprising administering to a mammal (e.g., a female or male 
human) a therapeutically effective amount of a compound of Formula I, a prodrug 
thereof, or a pharmaceutically acceptable salt of said compound or of said prodrug. 
30 Another aspect of this invention is directed to a chronic method of reducing 

myocardial tissue aamage (e.g.. substantially preventing tissue damage, indudng 
tissue protection) in a patient with diagnosed coronary heart disease (e.g. previous 
myocardial infarction or unstable angina) or patients who are at high risk for 
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myocardial infarction {age > 65 and two or more risk factors for coronary heart 
disease) comprising administering to a mammal (e.g.. a female or male human) a 
therapeutically effective amount of a compound of Formula I, a prodrug thereof, or a 
pharmaceulicany acceptable salt of said compound or of said prodrug. 

5 Another aspect of this invention is directed to a method of preventing 

ischemic damage comprising the chronic oral administration to a mammal in 
need of such treatment of a therapeutically effective amount of e compound 
of Formula I a prodrug of said compound or a pharmaceutically acceptable 
salt of said compound or of said prodrug. 

1 o Another aspect of this invention is directed to a method for treating 

cardiovascular diseases comprising administering to a mammal (e.g.. a female or 
w ' male human) a therapeutically effective amount of a compound of Formula I, a 
prodrug thereof, or a pharmaceutically acceptable salt of said compound or of said 
prodrug. 

1 5 Another aspect of this invention is directed to a method for treating 

* arteriosclerosis comprising administering to a mammal (e.g. . a female or mate 
human) a therapeutically effective amount of a compound of Formula I. a prodrug 
thereof, or a pharmaceutically acceptable salt of said compound or of said prodrug. 
Another aspect of this invention is directed to a method for treating 
20 hypertension comprising administering to a mamma] (e.g.. a female or mate human) a 
therapeutically effective amount of a compound of Formula I, a prodrug thereof, or a 
pharmaceutically acceptable salt of said compound or of said prodrug. 

Another aspect of this invention Is directed to a method for treating arrhythmia 
comprising administering to a mammal (e.g.. a female or male human) a 
25 therapeutically effective amount of a compound of Formula I. a prodrug thereof, or a 
pharmaceutically acceptable salt of said compound or of said prodrug. 

Another aspect of this invention is directed to a method for treating angina 
pectoris comprising administering to a mammal (e.g.. a female or mate human) a 
therapeutically effective amount of a compound of Formula I, a prodrug thereof, or a 
30 pharmaceutically acceptable salt of said compound or of said prodrug. 

Another aspect of this invention is directed to a method for treating cardiac 
hypertrophy comprising administering to a mammal (e.g.. a female or male human) a 



therapeutically effective amount of a compound of Formula I. a prodrug thereof, or a 
pharmaceutjcaHy acceptable salt of said compound or of said prodrug. 

Another aspect of this invention is directed to a method for treating renal 
diseases comprising administering to a mammal (e.g.. a female or mate human) a 
5 therapeutically effective amount of a compound of Formula I, a prodrug thereof, or a 
pharmaceutically acceptable salt of said compound or of said prodrug. 

Another aspect of this invention is directed to a method for treating diabetic 
complications comprising administering to a mammal (e.g., a female or male human) 
a therapeutically effective amount of a compound of Formula I, a prodrug thereof, or a 
1 o pharmaceutically acceptable salt of said compound or of said prodrug. 

Another aspect of this invention is directed to a method for treating restenosis 
comprising administering to a mammal (e.g.. a female or male human) a 
therapeutically effective amount of a compound of Formula I, a prodrug thereof, or a 
pharmaceut catty acceptable salt of said compound or of said prodrug. 
1 5 Another aspect of this invention is directed to a method for beating diseases 

of cell proliferation comprising administering to a mammal (e.g., a female or male 
human) a therapeutically effective amount of a compound of Formula I, a prodrug 
thereof, or a pharmaceutically acceptable salt of said compound or of said prodrug. 

Another aspect of this invention is directed to a method for treating cancerous 
20 diseases comprising administering to a mammal (e.g.. a female or mate human) a 
therapeutically effective amount of a compound of Formula I. a prodrug thereof, or a 
pharmaceuticaMy acceptable salt of said compound or of said prodrug. 

Another aspect of this invention is directed to a method for treating fibrotic 
diseases comprising administering to a mammal (e.g., a female or mate human) a 
25 therapeutically effective amount of a compound of Formula I, a prodrug thereof, or a 
pharmaceutically acceptable salt of said compound or of said prodrug. 

Another aspect of this invention is directed to a method for treating glomerular 
nephrosclerosis comprising administering 'to a mammal (e.g., a female or male 
human) a therapeutically effective amount of a compound of Formula I. a prodrug 
30 thereof, or a pharmaceutically acceptable salt of said compound or of said prodrug. 

Another aspect of this Invention is directed to a method for treating organ 
hypertrophies or hyperplasias comprising administering to a mammal (e.g.. a female 
or male human) a therapeutically effective amount of a compound of Formula I. a 
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prodrug thereof, or a pharmaceutically acceptable salt of said compound or of said 
prodrug. 

Another aspect of this invention is directed to a method for treating pulmonary 
fibrosis comprising administering to a mammal (e.g.. a female or male human) a 
5 therapeutically effective amount of a compound of Formula I. a prodrug thereof, or a 
pharmaceutically acceptable salt of said compound or of said prodrug. 

Another aspect of this invention is directed to a method for treating cerebro 
ischemic disorders comprising administering to a mammal (e.g., a female or male 
human) a therapeutically effective amount of a compound of Formula I, a prodrug 
1 0 thereof, or a pharmaceuticaUy acceptable salt of said compound or of said prodrug. 

Another aspect of this invention is directed to a method for treating myocardial 
stunning comprising administering to a mammal (e.g., a female or male human) a 
therapeutically effective amount of a compound of Formula I, a prodrug thereof, or a 
pharmaceutically acceptable salt of said compound or of said prodrug. 
1 5 Another aspect of this invention is directed to a method for treating myocardial 

dysfunction comprising administering to a mammal (e.g.. a female or mate human) a 
therapeutically effective amount of a compound of Formula I, a prodrug thereof, or a 
pharmaceutically acceptable salt of said compound or of said prodrug. 

Another aspect of this invention is directed to a method for treating 
20 cerebrovascular diseases comprising administering to a mammal (e.g. , a female or 
male human) a therapeutically effective amount of a compound of Formula I, a 
prodrug thereof, or a pharmaceutically acceptable salt of said compound or of said 
-prodrug. 

Another aspect of this invention is directed to a method for treating organ 
25 hypertrophies or hyperplasias comprising administering to a mammal (e.g.. a female 
or male human) a therapeutically effective amount of a compound of Formula I, a 
prodrug thereof, or a pharmaceutically acceptable salt of said compound or of said 
prodrug. 

Another aspect of this invention is directed to a method for treating organ 
30 hypertrophies or hyperplasias comprising administering to a mammal (e.g., a female 
or male human) a therapeutically effective amount of a compound of Formula I. a 
prodrug thereof, or a pharmaceutically acceptable salt of said compound or of said 
prodrug. 



This invention is also directed to pharmaceutical compositions which comprise 
a therapeutically effective amount of a compound of Formula I. a prodrug thereof, or 
a pharmaceutically acceptable salt of said compound or of said prodrug and a 
pharmaceutically acceptable carrier. 
5 This invention is also directed to pharmaceutical compositions for the 

reduction of tissue damage resulting from ischemia which comprise a therapeutically 
effective amount of a compound of Formula I. a prodrug thereof, or a 
pharmaceutically acceptable salt of said compound or of said prodrug and a 
pharmaceutically acceptable carrier. 
1 o Yet another aspect of this invention are combinations of a compound of 

Formula I, a prodrug thereof, or a pharmaceuticalty acceptable salt of said compound 
or of said prodrug and other compounds as described below. 

Yet another aspect of this invention is directed to pharmaceutical 
compositions comprising a compound of Formula I or a pharmaceutically acceptable 
15 salt or prodrug thereof and a cardiovascular agent and for the use of such 

compositions for the reduction of tissue damage resulting from tissue ischemiain 
mammals (e.g., humans, male or female). 

In the above pharmaceutical compositions and methods preferred Formula I 
compounds include the preferred groups of compounds described above labeled as 
20 Group A-to Group OO . 

Another aspect of this invention is a method of reducing tissue damage 
(e.g., substantially preventing tissue damage, inducing tissue protection) resulting 
from or which could result from ischemia comprising administering to a mammal 
(e.g., a female or male human) 
25 a. a first compound, said first compound being a Formula I compound, a 

prodrug thereof, or a pharmaceutically acceptable salt of said compound or of said 
prodrug; and 

b. a second compound, said second compound being a cardiovascular 

agent 

30 wherein the amounts of the first and second compounds result in a therapeutic 
effect. 

Another aspect of this invention is a kit comprising: 



WOW/43663 PCT7IB99/00206 WOW/43663 PCT7IB99/0D206 



a. a therapeutically effective a moum of a Formula I compound, a prodrug 
thereof, or a pharmaceuticalry acceptable salt of said compound or of said prodrug 
and a pharmaceuticalry acceptable carrier, vehicle or diluent in a first unit dosage 
form; 

5 b. a therapeutically effective amount of a cardiovascular agent and a 

pharmaceuticalry acceptable carrier, vehicle or diluent in a second unit dosage 
form; and 

c means for containing said first and second dosage forms wherein the 

amounts of the first and second compounds result in a therapeutic effect 
10 In the above combination compositions, combination methods and kits, 

preferably the cardiovascular agents are for example, (blockers (e.g.. acebutotol. 

atenolol, bopindolol, labetotoi. mepindolol, nadolol, oxprenol. pindolol, propranolol. 

sotalol). calcium channel blockers (e.g.. amlodipine, nifedipine, nisotdipine. 

nitrendipine, verapamil), potassium channel openers, adenosine, adenosine agonists. 
15 ACE inhibitors (e.g.. captoprii, enalapril), nitrates (e.g., isosorbide dinitrate, 

isceorbide 5-mononitrate, glyceryl trinitrate), diuretics (e.g., hydrochlorothiazide, 

Indapamide. piretantde, xipamide). glycosides (e.g.. digoxin. metildigoxin). 

thrombolytics (e.g. tPA). platelet inhibitors (e.g., reopro). aspirin, dipyridamol. 

potassium chloride, ctonidine. prazosin or adenosine A 3 receptor agonists. 
20 In the above combination compositions, combination methods and kits 

preferred Formula I compounds include the preferred groups of compounds 

described above labeled as Group A to Group OO. 

This invention is also directed to a pharmaceutical combination composition 

comprising: a therapeutically effective amount of a composition comprising 
25 a first compound, said first compound being a Formula I compound, a 

prodrug thereof, or a pharmaceuticalry acceptable salt of said compound or of said 

prodrug; 

a second compound, said second compound being a glycogen 
phosphorylase inhibitor, and/or optionally 
30 a pharmaceutical carrier, vehicle or diluent 

Another aspect of this invention is a method of reducing tissue damage 
(e.g., substantially preventing tissue damage, inducing tissue protection) resulting 



from or which could result from ischemia comprising administering to a mammal 
(e.g.. a female or male human) 

a. a first compound, said first compound being a Formula I compound, a 
prodrug thereof, or a pharmaceuticalry acceptable salt of said compound or of said 

5 prodrug; and 

b. a second compound, said second compound being a glycogen 
phosphorylase Inhibitor 

wherein the amounts of the first and second compounds result in a therapeutic 
effect w 
1 o Another aspect of this invention is a kit comprising: 

a. a therapeutically effective amount of a Formula I compound, a prodrug 
thereof, or a pharmaceuticalry acceptable salt of said compound or of said prodrug 
and a pharmaceuticalry acceptable carrier, vehicle or diluent in a first unit dosag* 
form; 

15 b. a therapeutically effective amount of a glycogen phosphorylase inhibitor 

and a pharmaceuticalry acceptable carrier, vehicle or diluent in a second unit 
dosage form; and 

c. means for containing said first and second dosage forms wherein the 
amounts of the first and second compounds result in a therapeutic effect 
20 In the above combination compositions, combination methods and kits 

preferred Formula I compounds include the preferred groups of compounds 
described above labeled as Group A to Group OO. 

In the above combination compositions, combination methods and kits 
preferred glycogen phosphorylase inhibitors are 
25 5H^toi^1 H-indote-2-carboxylic acid l(1SH(R)-rrydroxy^irnethykarbamoyl' 

methy1>2^herty1^thyi]-fimMe, 

5,6^icrUc^1HHr)dc4e-2-carboxylic acid {(1 SH(R>-bydroxy-{metrKJxy- 
rTttJthylK^rtamc^)-metr^ . 

5H^orc-1H^ridde-2<artx3xytjc acid {( 1 SH(R>-rrydroxy-{ methoxy-methyl- 
30 carbamc^)-oietnvlh2-*>herr^ 

5-chloro-1HHndole-2-carboxylic acid ((lSH(R)-hydroxyH(2-nydroxy^thyl)- 
rrethyl^artuama-yrj^trr^ 
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5-chloro-1 HHrKtole-2-carboxyltc acid {(1SH(R)-hydroxy-(methyl-pyridin-2- 
y1^rbamoyi)-rmmy1]-2-phenyl^myf)^mkJe or 

5-chJorc-1 H-indole-2-cartooxytic acid ((1SH(R)^ydroxyHmetrryH2-oyridin- 
2-y1-ethyl>^rbamoyl}-metrr^ 
5 5-chloro-l H-indote-2-carboxy6c acid [{1S)-benzyH2R)-hytlroxy-3-(4- 

methyl-piperazin-1-y1)-3^xo^ropyf}^mtde hydrochloride, 

5-chlon>1 H-indole-2-cartooxyiic acid [(1 SH>enzyl-(2R)-hydroxy.3^3- 
hydroxy-azetidin-1-yl)-3<pxc>-propyr)-arrnde. 

5-chloro-1 H-indole-2-carboxyfic acid (( 1 S)-benzy1-<2R)-rrydroxy-3- 
10 isoxazolidtn-2->4-3-oxc>-propyl>-amide, 

5-CWc^1H-irtdoie-2<arboxylic aod ((lS)-benzyH2R)-hydroxy-3- 
(1 ,2Jc*azinarv2-yl-3-oxo-prGi>y1)-amide, 

5-chlc<o-1H^ole-2-carboxylicacid [(1 SH>enzyH2R)-hydroxy-3-((3S)- 
hvdroxy-pvrrolidin-1 -yl^3-cocc^xopyl}-amide, 
15 5-chlcro-1HHndole-2-carboxyfic acid |(1S^benzyl-3-((3S,4SHiirrydroxy- 

pyrrolidin-1 -ylH2R)-hydrcxy-3-oxo-propy1}-amide, 

S-chloro-1 H-indole-2-carboxylic acid I(lS)-benzyl-3-{(3R.4S)-dihydroxy- 
pyrroWirv1-y1H2RHiydroxy^}xx>SJropy^amide or 

5-chloro-1 H4rxJoie-2-cartooxy1ic acid ((lS)-benzyl-{2R)-hydroxy-3- 
20 morphc4irw^yl-3<>xo-propyl)^rnide. 

5-ch!oro- 1 H-indoie-2-carboxylic acid {(1S)-benzy1-2-(3-hydroxyimino- 
pyrrotidin- 1 -yl>2<>xo^thyf>arrBde. 

5-chloro-l H-indole-2-carboxylic acid [2-{cis-3 .4-dihydroxy-pyrrofidin-l -yl>2- 
oxo-ethyfj-amide. 

25 5-chloro-l H-rndote-2-carboxylic acid {2-((3S.4S>dihydroxy-pyno!idin-l.y!)- 

2-oxo-ethyl}-amide, 

5-chloro-1 Hnndote-2-carboxyfic acid [(1 S)-benzyl-2-(cis-3 4-dihydroxy- 
pyrrolidirv 1 -yl)-2-oxo-ethyl^amide, 

5-chtoro-1 H-rndc4e-2-carboxySc acid [2-(1 ,1^ioxo-thiazof:d:n-3-yl)-2-oxc- 
30 ethyfj-amide, 

5-chloro-1H-indo!e-2-carboxylic acid (2-cxo-2-thiazolidin-3-yl-ethyl)-amide, 
5-chlon>1H-indde-2-carboxylic acid (( 1 SH 4 -fiuorc-benzyl>-2-(4-hydroxy- 
piperidin- Vyl)-2-oxo-ethyi)-am!de , 
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5-chloro-1 H-«ndc4e-2-camoxyi>c acid [(1 Shbenzyl-2-<(3RS)-hydroxy- 
piperidin- 1 -y1)-2-oxr>ethyf]-amide, 

5-chloro-1 H-indole-2-carboxylic acid [2-oxo-2^(1RS)-oxo-1-thiazolidin-3-yl)- 
ethyfj-arrride. 

5 5-chloro-1 H^ndoie-2-carboxylic acid [(1 SH2-fluon>benzyl>2-{4-hydroxy- 

piperidin- 1 -yl)-2-oxo-ethyf}-amide, 

5<*loro-1 H-tndole-2-carboxytic acid [(1SH>enzyl-2-<(3S.4S)-dihydroxy- 
pyrrolidin- 1 -yl)-2-oxo-ethyr|-amide. 

5-chtoro-1H-indole-2-carboxyiic acid [(1S)-benzyl-2-{3-hydroxy-azetidin-1- 
10 y1>-2 -oxo-ethy1}-a mide , 

5-Chloro-imndole-2-carboxylic acid [(1S)-benzy1-2^34iydro)cyimino- 
azetidiivVy1)-2-oxo^my1}-arnide or 

5-chtoro-1 H-indote-2-^arboxylic acid {(1 S)-benzy1-2K44iydroxyimino- 
piperidirK 1 -yl)-2<>xo^myfhamide. 
1 5 This invention is also directed to a pharmaceutical combination composition 

comprising: a therapeutically effective amount of a composition comprising 

a first compound, said first compound being a Formula I compound; a 
prodrug thereof, or a pharmaceuticalry acceptable salt of said compound or of said 
prodrug; 

20 a second compound, said second compound being an aldose reductase 

inhibitor, and/or optionally 

a pharmaceutical carrier, vehicle or diluent 

Another aspect of this invention is a method of reducing tissue damage 
(e.g., substantially preventing tissue damage, inducing tissue protection) resulting 
25 from or which could resutt from ischemia comprising administering to a mammal 
(e.g., a female or male human) 

a. a first compound, said first compound being a Formula I compound, a 
prodrug thereof, or a pharrnaceuticany acceptable salt of said compound or of said 
prodrug; and 

30 b. a second compound, said second compound being an aldose reductase 

inhibitor 

wherein the amounts of the first and second compounds result in e therapeutic 
effect. 
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Another aspect of this invention is a kit comprising: 

a. a therapeutically effective amount of a Formula I compound, a prodrug 
thereof, or a pharmaceuticalty acceptable salt of said compound or of said prodrug 
and a pharmaceutical* acceptable carrier, vehicle or diluent in a first unit dosage 

5 form; 

b. a therapeutically effective amount of an aldose reductase inhibitor and a 
pharmaceutically acceptable carrier, vehicle or diluent in a second unit dosage 
form; and 

c. means for containing said first and second dosage forms wherein the 
10 amounts of the first and second compounds result in a therapeutic effect. 

In the above combination compositions, combination methods and kits 
<»j preferred Formula I compounds include the preferred groups of compounds 
described above labeled as Group A to Group OO. 

In the above combination compositions, combination methods and kits a 
15 preferred aldose reductase inhibitor is zopolrestat 1-phthaIazineacetic acid. 3.4. 
* dihydro-4-oxo-3-n5-trffiuofOfrwthyl^^ 

In the methods of treatment as applied to the combinations described above 
the following are preferred administration routes, modes etc. 

Preferred ischemic tissues taken individually or as a group are wherein the 
20 Ischemic tissue is cardiac brain, liver, kidney, lung. gut. skeletal muscle, spleen, 
pancreas, nerve, spinal cord, retina tissue, the vasculature, or intestinal tissue. 
An especially preferred ischemic tissue is cardiac tissue. 
It is especially preferred that the compounds are administered to prevent 
perioperative myocardial ischemic injury. 
25 Preferably, the compounds of this invention are administered prophylactically. 

The ischemic damage may occur during organ transplantation. 
Preferably, the compounds of this invention are administered prior to. during 
or shortly after, cardiac surgery or non-cardiac surgery. 

In one aspect of this invention the compounds are administered locally. 
30 In one aspect of this method myocardial tissue damage is reduced during 

surgery. 

In another aspect of this method myocardial tissue damage is reduced in 
patients presenting with ongoing cardiac or cerebral ischemic events. 



In yet another aspect of this method myocardial tissue damage is reduced by 
chronic administration of the combination in a patient with diagnosed coronary heart 



5 The term "reduction" is intended to include partial prevention or prevention 

which, although greater than that which would result from taking no compound or 
from taking a placebo, is less than 100% in addition to substantially total prevention. 

The term "damage resulting from ischemia" as employed herein refers to 
conditions directly associated with reduced Wood flow to tissue, for example due to a 
10 dot or obstruction of blood vessels which supply blood to the subject tissue and 
which result, inter alia , in lowered oxygen transport to such tissue, impaired tissue 
performance, tissue dysfunction andVor necrosis. Alternatively, where Wood flow or 
organ perfusion may be quantitatively adequate, the oxygen carrying capacity of the 
Wood or organ perfusion medium may be reduced, e.g.. in hypoxic environment, such 
1 5 mat oxygen supply to the tissue is lowered, and impaired tissue performance, tissue 
dysfunction, and/or tissue necrosis ensues. 

The term treating", "treat" or "treatment" as used herein includes preventative 
(e.g., prophylactic) and palliative treatment 

By "pharmaceutically acceptable" It is meant the carrier, diluent, excipients, 
20 and/or salt must be compatible with the other ingredients of the formulation, and not 
deleterious to the recipient thereof. 

The expression "prodrug" refers to compounds that are drug precursors which 
-following administration, release the drug in wo via some chemical or physiological 
process (e.g., a prodrug on being brought to the physiological pH or through enzyme 
25 action is converted to the desired drug form). 

Exemplary five to six membered aromatic rings optionally having one or two 
heteroatoms selected independently from oxygen, nitrogen and sulfur are phenyl, 
furyl. thienyl. pyrroryl. oxazoryl, thiazoryl, imidazoryl. pyrazoryl. isoxazotyl, isothiazoryi, 
pyridirryl. pyridiazinyl. pyrimidinyi and pyrazinyl. 
30 Exemplary partially saturated, fully saturated or fully unsaturated five to eight 

membered rings optionally having one to three heteroatoms selected independently 
from oxygen, sulfur and nitrogen are cydopentyl. cydohexyi. cydoheptyl. cydooctyi 
and phenyl. Further exemplary five membered rings are furyl. thienyl. pyrroryl. 2- 



pyrrolinyl. 3-pyrrolinyl. pyrrolidinyt, 1 ,3-dioxolanyl. oxazWyt. thiazoryl, imidazoryl. 2H- 
imidazoryl. 2-imidazolinyl. imidazWidinyi. pyrazoryl. 2-pyrazWinyl, pyrazofidinyl. 
isoxazoryl, isothiazoryi, 1 ,2-dithioryl, 1,3-drthiofyl, 3H-i.2-oxathiotyl. 1,2.3-oxadizaWyt. 
1,2.4-oxadiazoryl. 1,2.5-oxadiazoryl. 1 ,3.4-oxadiazolyl. 1,2.3-triazolyl. 1,2,4-trizaoryl. 
5 1 ,3,4-thiadiazolyt, 3H-1 .2,3-dioxazolyi, 1 ,2,4-dioxazoryl, 1 ,3.2-dioxazolyl. 1 .3.4- 
dtoxazoryl. 5H-1 .2, 5-oxathiazoryi and 1 ,3-oxathiofyl. 

Further exemplary six membered rings are 2H-pyranyl. 4H-pyranyi. pyridinyl. 
piperidinyl, 1 .2-dk>xinyl. 1,3-dioxinyl. 1 ,4-dioxanyl. morpholinyl. 1,4-dithianyl, 
thiomorpholinyl. pyridazinyl. pyrimidinyi. pyrazinyl. piperazinyi. 1,3.5-triazinyl, 1.2.4- 
10 triazinyl, 1.2.3-triazinyl. 1,3.5-1rithianyl. 4H-1 ,2-oxazinyl. 2H-1.3-oxazinyl, 6H-1 .3- 
oxazinyl. 6H-1 .2-oxazinyl, 1 ,4-oxazinyl, 2H-1 ,2-oxazinyl. 4H-1 .4-oxazinyt. 1 .2.5- 
oxatrtazinyl, 1 ,4-oxazinyl, o-isoxazinyl, p-isoxazinyl, 1.2.5-oxathiazinyl. 1.2.6- 
oxathiazinyt and 1 .4,2-oxadiazinyl. 

Further exemplary seven membered rings are azepinyl. oxepinyt. thiepinyl 
15 and 1.2,4-diazepinyi. 

Further exemplary eight membered rings are cyclooctyt, cydooctenyl and 
cydooctadienyl. 

Exemplary bicydic rings consisting of two fused partially saturated, fully 
saturated or fully unsaturated five and/or six membered rings, taken independently, 

20 optionally having one to four heteroatoms seleded independently from nitrogen, 
sulfur and oxygen are tndolizinyl. indolyl. isoindolyl. indWinyl. cydopenta(b)pyridinyl, 
pyrano{3 T 4-b)pyrrolyl, benzofuryl. isobenzofuryl. benzo(b)thienyl. benzo(c)thienyl. 1H- 
indazolyl. indoxazinyl. benzoxazolyi, anthraniryl. benzimidazoryl. benzthiazofyl. 
purinyl. quinWinyl, isoquindinyl, dnnWinyl, phthalazinyl. quinazolinyl. quinoxalinyi, 1.8- 

25 naphthyridinyl. pteridinyi. indenyl, isoindenyl. naphthyl. tetralinyl, decaBnyl. 2H-1 - 
benzopyranyl. pyrido(3.4-b)-pyridinyl, pyrido(3.2-b)-pyridinyt, pyrido(4.3-b)-pyridinyl. 
2H-1.3-benzoxazinyl. 2H-1 ,4-benzoxazinyl, lH-2.3-benzoxaziny1, 4H-3.1- 
benzoxazinyl, 2H-1.2-benzoxazinyi and 4H-1,4-benzoxazinyl. 

By alkylene is meant saturated hydrocarbon {straight chain or branched ) 

30 wherein a hydrogen atom is removed from each of the terminal cartoons. Exemplary 
of such groups (assuming the designated length encompases the particular example) 
are methylene, ethylene, propylene, butytene, pentyiene. hexyiene, heptylene). 



By halo is meant chloro. bromo. iodo. or fluoro. 

By alky! is meant straight chain saturated hydrocarbon or branched saturated 
hydrocarbon. Exemplary of such alkyt groups (assuming the designated length 
encompasses the particular example) are methyl, ethyl, propyl, isopropyl. butyl, sec- 
5 butyl, tertiary butyl, pentyl, isopentyl. neopentyt. tertiary pentyl, 1 -methyl butyl. 2- 
methylbutyi, 3-methylbutyt. hexyl, isohexyl, heptyl and octyl. 

By alkoxy is meant straight chain saturated alkyl or branched saturated alkyl 
bonded through an oxygen. Exemplary of such alkoxy groups (assuming the 
designated length encompasses the particular example) are methoxy, ethoxy, 
10 propoxy. isopropoxy, butoxy. isobutoxy. tertiary butoxy. pentoxy. isopentoxy. 
neopentoxy. tertiary pentoxy, hexoxy. isohexoxy. heptoxy and octoxy . 

As used herein the term mono-N- or dhN,N^C,-C,)a1kyL. refers to the (C,- 
CJalkyl mWety taken independently when ft is di-N,N-<C 1 -C,)alkyt.»<x refers to 
integers). 

15 It is to be understood that if a carbocydic or heterocyclic moiety may be 

bonded or otherwise attached to a designated substrate through differing ring atoms 
without denoting a spedfic point of attachment, then all possible points are intended, 
whether through a carbon atom or, for example, a bivalent nitrogen atom. For 
example, the term "pyridyT means 2-, 3-, or 4-pyridyl. the term "thienyl" means 2-. or 
20 3-thienyt, and so forth. 

The expression "pharrraceuticatly-acceptable salt" refers to nontoxic anionic 
salts containing anions such as (but not limited to) chloride, bromide, iodide, sulfate, 
-Wsutfate. phosphate, acetate, maleate. fumarate, oxalate, lactate, tartrate, citrate, 
gluconate, methanesuttonate and 4-toluene-sulfonate. Where more than one basic 
25 moiety exists the expression indudes multiple salts (e.g.. di-salt). The expression 
also refers to nontoxic catiortic salts such as (but not limited to) sodium, potassium, 
calcium, magnesium, ammonium or protonated benzathine (N,N- 
dibenzyiethytenediamine), choline, ethanolamine. diethanolamine, ethytenediamine, 
meglamine (N-methyt-glucamine), benethamine (N-benzylphenethylamine), 
30 piperazine or tromethamine (2-amino-2-hydroxymethyM ,3-propanediot). 

. As used herein, the expressions "readion-inert solvent" and "inert solvent" 
refers to a solvent or mixture of solvents which does not interad with starting 
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materials, reagents, intermediates or products in a manner which adversely effects 
the yield of the desired product. 

The chemist of ordinary skill will recognize that certain compounds of this 
invention win contain one or more atoms which may be in a particular stereochemical 
or geometric configuration, giving rise to stereoisomers and configurational isomers. 
All such isomers and mixtures thereof are included in this invention. Hydrates of the 
compounds of this invention are also included. 

OMF means N.N-dimethytformamide. DMSO means dimethyl sulfoxide. THF 
means tetrahydrofuran. 

The subject invention also includes isotopicatly-labelled compounds, which 
are identical to those recited in Formula I. but for the fact that one or more atoms are 
replaced by an atom having an atomic mass or mass number different from the 
atomic mass or mass number usually found in nature. Examples of isotopes that can 
be incorporated into compounds of the invention include isotopes of hydrogen, 
carbon, nitrogen, oxygen, phosphorous, fluorine and chlorine, such as 2 H. 3 H. 13 C. 
M C. 15 N, "0, 17 0, 3, P. *P. *S, 1 *F. and *Cl, respectively. Compounds of the 
present invention, prodrugs thereof, and pharmaceutical^ acceptable salts of said 
compounds or of said prodrugs which contain the aforementioned isotopes and/or 
other isotopes of other atoms are within the scope of this invention. Certain 
isotopically-labeHed compounds of the present invention, for example those into 
which radioactive isotopes such as *H and 14 C are incorporated, are useful in drug 
and/or substrate tissue distrtoufion assays. Treated, i.e., 3 H. and carbon-14, Le.. W C, 
isotopes are particularly preferred for their ease of preparation and detectabiBty. 
Further, substitution with heavier Isotopes such as deuterium. i.e., 2 H, can afford 
certain therapeutic advantages resulting from greater metabolic stability, for example 
increased in vivo half-life or reduced dosage requirements and, hence, may be 
preferred in some circumstances. Isotopicalty labelled compounds of Formula I of 
this invention and prodrugs thereof can generally be prepared by carrying out the 
procedures disclosed in the Schemes and/or in the Examples below, by substituting a 
readily available isotopicaHy labelled reagent for a non-isotopicaOy labelled reagent. 

Other features and advantages will be apparent from t 
claims which describe the invention. 



HFTAILFD DESCRIPTION OF THF INVFNTIQN 

In general the compounds of this invention can be made by processes which 
include processes known in the chemical arts, particularly in Bght of the description 
contained herein. Certain processes for the manufacture of the compounds of this 
5 invention are provided as further features of the invention and are illustrated by the 
following reaction schemes. Other processes are described in the experimental 



a compound of the Fomula Z-C(0)OH is coupled with 
of a suitable coupling agent 

SCHEME 1 
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SCHEME in 



R 5 

\ 




N 



CICOCOjR 



XVI 





PCT/IB99/00206 




""rV'Y" 



PCT/IB99/00206 



^ J> UN{SiM 

; (co 2 r) 2 



R 3 NHNH 2 



R 5 

\ 



— O 



Y" 



According to Scheme I the Formula I A compound, wherein R 4 is as described 
above, is dissolved or suspended in an aqueous alkali metal hydroxide solution (e.g. 
1 N sodium hydroxide) along with sodium nitrite and the mixture is added to an 
aqueous acidic solution (e.g. 10% v/v sulfuric acid) at a pH of about 0 at a 
temperature of about 0 e C to about 5«C for about 30 mm to about 1 hour. The 
resulting mixture is filtered to yield the Formula II oxime. Alternatively, the Formula IA 
compound is dissolved in 1:1 acetic acid/propionic acid and solid sodium nitrite is 
added at about 0°C. The reaction mixture is stirred at about 0°C for about 2 hours, 
then poured into ice water and the Formula II oxime is obtained by filtration. 

The Formula II compound is reacted with a Formula 111 compound, wherein R 5 
is as described above in a protic solvent such as ethano! at a temperature of about 
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50°C to about 1 10*0 for about 10 min to about 1 hour to form the Formula IV 
hydrazone. 

The Formula IV hydrazone is cydized and hydrolyzed to the Formula V 
triazote in an alcoholic solvent such as 2-ethoxyethanol under basic conditions (e.g., 
potassium hydroxide) at a temperature of about 100 °C to about 175°C for about 1/2 
hour to about 2 hours followed by acidification to yield the Formula V triazole acid. 

The Formula V acid is coupled with guanidine in the presence of a suitable 
coupling agent A suitable coupling agent is one which transforms a carboxylic acid 
into a reactive species which forms an amide Snkage on reaction with an amine. 

The coupling agent may be a reagent which effects this condensation m a one 
pot process when mixed together with the carboxylic acid and guanidine. Exemplary 
coupling reagents are H3^imethylaminoprci3yl)-3^thylcartxxliirnide hydrochioride- 
hydroxybenzotriazole (EDC/HBT). 

dicyctohexytcartxxliimide/nyd 2-ethoxy-l-ethoxycarbonyM ,2- 

dihydroquinoline (EEDQ), and diethvtohospriorylcyanide. The coupling is performed 
in an inert solvent, preferably an aprotic solvent at a temperature of about -20°C to 
about 50°C for about 1 to about 48 hours, in the presence of excess guanidrne as 
base. Exemplary solvents indude acetonitrile, dichlorornethane, dimethytformamide 
and chloroform or mixtures thereof. 

The coupling agent may also be that agent which converts the carboxylic acid 
to an activated intermediate which is isolated and/or formed in a first step and allowed 
to react with guanidine in a second step. Examples of such coupling agents and 
"activated intermediates are thionyl chloride or oxatyl chloride to form the acid 
chloride, cyanunc fluoride to form an acid fluoride or an alky) chloroformate such as 
tsobutyl or rsopropenyl chloroformate or propanephosphonic anhydride 
(propanephosphonic acid anhydride. PPA) (with a tertiary amine base) to form a 
mixed anhydride of the carboxylic acid, or carbonyldiimidazole to form an 
acylimidazole. If the coupling agent is oxaryt chloride, it is advantageous to employ a 
smaP amount of dimethylformamide as cosorvent with another solvent (such as 
dchtoromethane) to catalyze the formation of the acid chloride. This activated acid 
derivative may be coupled by mixing with excess guanidine in an appropriate solvent 
together with an appropriate base. Appropriate solvent/base combinations are for 



example, dichlorornethane, dirrethyttormamide or acetonitrile or mixtures thereof in 
the presence of excess guanidine as base. Other appropriate solvent/base 
combinations include water or a (^-CsJalcohol) or a mixture thereof together with a 
cosolvent such as dichloromethane. tetrahydrofuran or dkwane and a base such as 
5 sodium, potassium or lithium hydroxide in sufficient quantity to consume the acid 
liberated in the reaction. Use of these coupling agents and appropriate selection of 
solvents and temperatures are known to those skilled rn the art or can be readily 
determined from the literature. These and other exemplary conditions useful for 
coupfing carboxyBc acids are described in Houben-Weyt, Vol XV, part II. E. Wunsch, 
10 Ed.. G. Theime Verlag. 1 974. Stuttgart M. Bodansky. Principles of Peptide 

Synthesis. Springer-Vertag. Berlin 1984; and The Peptides. Analysis. Synthesis and 
Biology (ed. E. Gross and J. Meiennofer), vols 1-5 (Academic Press, NY 1979-1983). 

According to Scheme II. the Formula X primary amine wherein R 5 is as ^ 
described above rs reacted with a Formula XI a-diazo-e-keto-ester wherein R 4 is as 
1 5 described above, and R is tower alkyl. in the presence of titanium tetrachloride 

analogously to the method described in Eguchi S. ef a/. Synthesis 1993, 793 to torm 
the Formula XII triazole carboxylic acid ester. The Formula XII ester is converted 
directly to the acylguanidine XUl by reaction with guanidine in an alcoholic solvent at a 
temperature of about 60 to about 1 10°C, preferably refluxing methanol, for a period of 
20 8 to 20 hours. 

According to Scheme III. the Formula XV compound wherein R 4 and R 5 are 
as described above is treated with Lawesson's reagent (i.e.. 2,4-bis(4- 
-metnoxyphenyl}-1 ,3^ithia-2,4-diphosphetane-2,4^ in an aprotic solvent such 

as dimethoxyethane at a temperature of about 20°C to about 120°C for about one to 
25 eight hours. The resutting thioamide is treated with an aikylatjng agent such as 
methyl iodide in a polar, inert solvent such as acetone, conveniently at ambient 
temperature for about eight hours to about forty-eight hours. The resulting compound 
is reacted with anhydrous hydrazine m an alcoholic solvent at a temperature of about 
0*C to about 25-C for about one to eight hours to provide the Formula XVI compound 
30 (analogously as described In Doyle and Kurzer. Synthesis 1974, 583). 

The Formula XVI compound is treated with a monoalkytoxalyl chloride in an 
aprotic solvent at a temperature of about 25°C to about 50°C for about one to eight 
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hours to provide the Formula XVII carboxylic ester compound wherein R is lower 
alky). The Formula XVII ester is directly coupled with guanidine in an alcoholic solvent 
at a temperature of about 60°C to about 1 10 °C. preferably refluxing methanol, for a 
period of eight to twenty hours, to prepare the Formula XVII I triazole carbonyl 
5 guanidines. 

According to Scheme IV the Formula XX compound wherein R s is as 
described above is treated with methyl iodide in an inert solvent conveniently at 
ambient temperature for about four to twenty-four hours. The resulting compound is 
reacted with anhydrous R 4 -hydrazine (wherein R 4 is as described above) in an 

1 0 alcoholic solvent at a temperature of about 0°C to about 25°C for about one to eight 
hours to provide the Formula XXI amidrazone compound (analogously as described 
in Doyle and Kurzer. Synthesis 1974, 583). 

The Formula XXI compound is treated with a monoalkytoxalyl chloride in an 
aprotic solvent at a temperature of about 25*C to about 50°C for about one to eight 

1 5 hours to provide the Formula XXII carboxylic ester compound wherein R is lower 

alkyl. The Formula XXII ester is directly coupled with guanidine in an alcoholic solvent 
at a temperature of about 60°C to about 1 1CfC. preferably refluxing methanol, for a 
period of eight to twenty hours to prepare the Formula XXIII triazole carbonyl 
guanidines. 

20 According to Scheme V the Formula XXV compound wherein R 1 is as 

described above is combined with excess (CHaOfeC^NtCHsfe (N.N-dimethyl amide 
dimethyl acetal) wherein R 3 is as described above, optionally In the presence of an 
"ackJ catalyst such as p- toluenes ulfonic acid at a temperature of about 90°C to about 
1 10*0 for about one to about two hours to prepare the Formula XXVI compound 

25 above. 

The Formula XXVI compound is cydized with a Formula XXVll compound, 
wherein R 2 is as described above, in an inert solvent such as ethanoi at a 
temperature of about 20*C to about 30°C for about 5 minutes to about one hour 
followed by heating to a temperature of about 70°C to about 1 1CfC for about two 
30 hours to about four hours to form the Formula XXVI U pyrazo'.e. 

Alternatively, according to Scheme V the Formula XXV compound, wherein 
R" is as described above, is combined with a triethylorthoester (i.e.. R 3 C(OEt}; 



wherein R 3 is as described above) and acetic anhydride at a temperature of about 
120°C to about 150 °C for about two to about five hours to prepare the Formula XXXI 
compound. 

The Formula XXX! compound is cydized with a Formula XXVll compound. 

S wherein R 2 is as described above, to form the Formula XXVIII pyrazole. 

The Formula XXVIII pyrazole is hydrolyzed with a base such as sodium 
hydroxide or frthium hydroxide in a solvent such as water and/or methanol and/or 
THF conveniently at ambient temperature or at elevated temperature (e.g.. reflux) for 
about one hour to about five hours to prepare the Formula XXIX acid. 

1 o The Formula XXIX acid is coupled with guanidine in the presence of a suitable 

coupling agent as described for the above coupBng of the Formula V add and 
guanidine. In one embodiment the Formula XXIX acid is activated with thionyl 
chloride at a temperature of about 60°C to about 90*C for about fifteen minutes to 
about two hours. The resulting activated acid chloride is combined with guanidine 

15 hydrochloride and an inorganic base (e.g., sodium hydroxide) in anhydrous 
tetrahydrofuran and optionally methanol and/or water. The solution is heated, 
conveniently at reflux, for about one hour to about eight hours to prepare the Formula 
XXX compound. 

Alternatively according to Scheme V the Formula XXVIII compound can be 
20 directly converted to the Formula XXX compound by several methods. For example, 
the Formula XXVIII compound can be heated in the presence of excess guanidine. in 
a peter orotic solvent for example, methanol or isopropanoi at a suitable temperature 
conveniently, at reflux for about one to about seventy-two hours. This transformation 
may also be performed by repeatedly removing the solvent for example removing 
25 ethanoi or toluene about four times, from a mixture of the Formula XXVUJ compound 
and excess guanidine at a pressure of about one to about 100 mmHg and at a 
temperature of about 2S°C to about 95°C. This reaction may also be performed in 
the absence of solvent by heating the mature of the Formula XXVll I compound and 
excess guanidine at a temperature of about 100°C to about 180°C, optionally at 
30 about a pressure of about 1 to about 100 mmHg for about five minutes tc about eight 
hours. 
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According to Scheme VI. the Formula XXXV compound, wherein R s is as 
described above. Is reacted with the Formula XXXVI compound, wherein R 1 end R 2 
are as described above. In en aprotic solvent at a temperature of about 0°C to about 
2S°C for about two hours to about twenty-four hours in the presence of an 
appropriate amine base, such as triethytamine. to form the Formula XXXVII 
compound. 

The resulting Formula XXXVII compound is hydroryzed and coupled with 
guanine using one of the methods described in earlier Schemes, such as the 
method employing carbonyWfimidazote. to form the Formula XXXVlll compound. 

According to Scheme VII. the Formula XL hydrazine, wherein R 2 is as 
described above, is reacted with the appropriate Formula XL! compound to form the 
• Formula XLII pyrazote ester wherein R is tower alkyl according to the method of 
Bajnati. A. and Hubert-Habart, M. Buff. Soc. Chim. France 1986, 540. The resulting 
pyrazole ester is converted to the Formula XLIII acyl guanidine using the hydrolysis 
and coupling methods described above. 
' . According to Scheme VIII, the Formula L compound wherein R 2 and R 1 are 
as described above ts transformed to the Formula U lithium salt where R Is lower 
alkyl according to the method described in J. Hot Chem. 1989. 26. 1389. The 
Formula LI lithium salt is combined with the Formula Ul hydrazine, wherein R 3 is as 
described above, in an inert solvent such as etnanot. in the presence of a mineral 
add, at a temperature of about 20°C to about 30°C for about five minutes to about 
one hour followed by heating to a temperature of about 70°C to about 110°C for two 
-hours to about four hours to form both the Formula Lill and LIV pyrazoles. The 
Formula LIU and LIV pyrazoles are converted to the Formula LV and LVI acyl 
guankfines respectively using the hydrolysis and coupling methods described above. 

Some of the methods useful for the preparation of the compounds described 
herein may require protection of remote functionality (e.g.. primary amine, secondary 
anine. carboxyl in Formula I precursors). The need for such protection will vary 
depending on the nature of the remote functionality and the conditions of the 
) preparation methods. The need for such protection is readily determined by one 
skilled in the art. The use of such protecodrvdeprotectton methods is also within the 
skBI in the art. For a general description of protecting groups end their use. see T.W. 



Greene, Protective Groups in Organic Synthesis, John Wiley & Sons. New York, 
1991. 

The starting materials and reagents for the above described compounds, are 
also readily available or can be easily synthesized by those skilled in the art using 

5 conventional methods of organic synthesis. For example, the aromatic hydrazines 
used in this invention can be prepared from the corresponding aromatic amines by 
diazotization followed by reduction conveniently using stannous chloride using 
procedures known to those skilled in the art. For example, many of the compounds 
used herein are related to, or are derived from compounds found in nature, in which 

1 0 there is a large scientific interest and commercial need, and accordingly many such 
compounds ere commercially available or are reported in the literature or are easily 
prepared from other commonly available substances by methods which are reported 
in the literature. 

Some of the compounds of this invention have asymmetric carbon atoms and 
1 5 therefore are enantiomers or diastereomers. Diasteromeric mixtures can be 

separated into their individual diastereomers on the basis of their physical chemical 
differences by methods known pei Sfi.. for example, by chromatography and/or 
fractional crystallization. Enantiomers can be separated by converting the 
enantiomeric mixture into a diasteromeric mixture by reaction with an appropriate 
20 optically active compound (e.g.. alcohol), separating the diastereomers and 

converting (e.g.. hydrotyzing) the individual diastereomers to the corresponding pure 
enantiomers. All such isomers, including diastereomers, enantiomers and mixtures 
•thereof are considered as part of this invention. Also, some of the compounds of this 
Invention are atiopisorners (e.g., substituted biaryte) and are considered, as part of 
25 this Invention. 

Those skilled In the art wfl] recognize that the compounds of Formula I can 
exist in several tautomeric forms. All such tautomeric forms are considered as part of 
this invention. For example. aD of the tautomeric forms of the cartxxrylguanidtne 
moiety of the compounds of Formula l are Included In this Invention. Also, for 
30 example all enoi-keto forms of the compounds of Formula I are included in this 
invention. 

Some of the compounds of this invention are acidic and they form a salt with 
a pharmaceutically acceptable cation. AH of the compounds of this invention are basic 



PCT/IB99/002M 



PCT/lB99rtK)206 



and they form a salt with a pharmaceutically acceptable anion. All such salts, 
including di-salts are within the scope of this invention and they can be prepared by 
conventional methods. For example, they can be prepared simply by contacting the 
acidic and basic entities, in either an aqueous, non-aqueous or partially aqueous 
5 medium. The sails are recovered either by nitration, by precipitation with a non- 

sotvent followed by filtration, by evaporation of the solvent, or. in the case of aqueous 
solutions, by tyophiiization, as appropriate. 

In addition, when the compounds of this invention form metabolites, hydrates 
or solvates they are also within the scope of the invention. 
1 0 Other cardiovascular agents known to those skilled In the art for example B- 

blockers (e.g.. acebutotol. atenolol, bopindolol. labetotol. rneptndotol. nadolol, 
oxprenot. pindolol, propranolol, sotatol), calcium channel blockers (e.g.. amlodipine. 
nifedipine, nisoldiprne. nitrendipine, verapamil), potassium channel openers, 
adenosine, adenosine agonists. ACE inhibitors (e.g., captopril, enalapril), nitrates 
1 5 (e.g. . isosorbide dinitrate. isosorbide 5-mononitrate. glyceryl trinitrate), diuretics (e.g.. 
hydrochlorothiazide, indapamide. piretanide. xipamide), glycosides (e.g.. digoxin. 
metildigoxin), thrombolytics (e.g. tPA). platelet Inhibitors (e.g.. reopro). aspirin, 
dipyridamol. potassium chloride, clonidine, prazosin, aldose reductase inhibitors (e.g.. 
zopolrestat) and adenosine A 3 receptor agonists may be used in conjunction with the 
20 compounds of this invention. 

In combination therapy treatment, both the compounds of this invention 
and the other drug therapies are administered to mammals (e.g., humans, male or 
-female) by conventional methods. 

Any aldose reductase inhibitor may be used as the second compound 
25 (active agent) of this invention for combination therapies. The term aldose 
reductase inhibitor refers to compounds which inhibit the bioconversion of glucose 
to sorbitol catalyzed by the enzyme aldose reductase. Such inhibition is readily 
determined by those skilled in the art according to standard assays (J. Malone. 
Qisbelas, 29:861-864, 1980. "Red Cell Sorbitol, an Indicator of Diabetic Controt"). 
30 A variety of aldose reductase inhibitors are described and referenced below, 
however, other aldose reductase inhibitors will be known to those skilled in the art. 
The disclosures of U.S. patents listed below are hereby incorporated by reference. 



Also, common chemical USAN names or other designation are in parentheses 
where appDcable. together with reference to appropriate patent literature disclosing 
the compound. 

The activity of an aldose reductase Inhibitor in a tissue can be determined 
by testing the amount of aldose reductase inhibttor that is required to tower tissue 
sorbitol (i.e., by inhibiting the further production of sorbitol consequent to blocking 
aldose reductase) or lower tissue fructose (by inhibiting the production of sorbitol 
consequent to blocking aldose reductase and consequently the production of 
fructose). While not wishing to be bound by any particular theory or mechanism, it 
is believed that an aldose reductase inhibitor, by inhibiting aldose reductase, 
prevents or reduces ischemic damage as described hereinafter. 

Accordingly, examples of aldose reductase inhtoitors useful in the 
compositions and methods of this invention include: 

1. 3-<4-brariK>-24tuc<obenz^ * dd 
(ponalrestat, US 4.251,528); 

2. Nn(5-trifluoromethvt>6^ethox^ 
methylgtycine (tolrestat US 4.600.724); 

3. 5^<Z,E)-B«Twthyk3nnarnySden 

acid (epalrestat, US 4.464.382. US 4,791.126. US 4.831.045); 

4. 3-(4*ron^2-ftuoroberu^)-7-chl^ 
quinazolineacetic acid (zenarestat, US 4,734.419, and 4.883.800); 

5. 2R.4R-6.7Klichloro^ydroxy-2-methy1cnrornan-4-acetic acid (US 
■4.883.410); 

6. 2R.4R-6,7^ichkro-6-fiuoro^-hydroxy-2-methy^ acid 
(US 4.883.410); 

7. 3.4^ihydro-2.8-diisopropyt-3<)xo.2H-1.4-benzoxazine-4-acetic add 
(US 4.771.050); 

8. 3,4KiihydJO-3-oxo^(4.5.7-to^ - 4 - 
benzothiazine-2-aceticacid (SPR-210, U.S. 5.252.572); 

1 9. N-{3.5^imethyM4(niUomethyl)sulfonyflphenyf)-2-methy|. 

benzeneacetamide (ZD5522, U.S. S.270,342 and U.S. 5,430.060); 
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10. (S)-6-fluorospiro|c*iroman-4,4'-irT«dazoJidine)-2.5'-dione (sorbinfl. US 
4,130,714); 

11. d-2-nwthyt-6^uoro^pMchror^ (US 
4,540.704); 

5 12. 2-fluoro-spiro{9H-fluorene-9.4'imidazo5idine)2 , ,5'-dione(US 

4.438.272); 

13. 2,7^i-fluoro-sphT3(9H-ftuoren^9.4Mrri)da20lidine)2'.5'-dtone {US 
4,436.745. US 4.438.272): 

14. 2,7-di-fluoro-5^nethoxy-splro<9H-fluo^ene-9.4• imidazolkJine)2\5'-dione 
10 (US 4.436,745, US 4.438.272); 

15. 7-fluoro-spiro(5H-irxleno1I1,2-b)pyridine-5.3'-pym>lidine}2.5'-dione (US 

4.436,745. US 4,438,272); 

1 6 . d-ris-6'-chioro-2' .S'-dihydro-^-methyl-spiro^imidazolidine^^'^'-H- 
pyrano(2.3-b)pyridine)-2.5-dione (US 4,980,357); 

•15 17. spiropn^azolidine^,5'(6H)-qu^^ 

7'-methyH5'-ris) (US 5.066.659); 

1 8. (2S.4S)-6-fluc*o-2\5'-dicoa^piro(chrorr^^ 
carboxamide (US 5.447.946); and 

1 9. 2-{(4-bromc>-2-fiuoropherr/l)met^ H),3'- 
20 pyrroltdineh1.Z.3.5'(2H)-tetrone (ARI-509, US 5,037.831). 

Other aldose reductase inhibitors include compounds having formula IB 



CH 2 COR 1 




N " CHj_( \ Jx 




25 or a pharmaceutically acceptable salt thereof, wherein 
ZisOorS; 

R 1 is hydroxy or a group capable of being removed in SEffi to produce a 
compound of formula IB wherein R 1 is OH; and 



X and Y are the same or different and are selected from hydrogen, 
trifluoromethyl. fluoro. and Chloro. 

A preferred subgroup within the above group of aldose reductase inhibitors 
includes numbered compounds 1. 2. 3. 4. 5. 6, 9, 10. and 17. and the following 
5 compounds of Formula IB: 

20. 3.4^1ihydrc-3H5-fluorobereottita^ 
acetic acid [R n =hydroxy, X=F; Y*HJ; 

21 . 3-(5.7-dffluorobenzctfiU«ol-2-ytrra^ 
ylacetic acid [R^hydroxy; X*Y=F]; 

TO 22. 3-(5-chicroberrothiazc4-2-ylrnethyl)-3^ * 

ylacetic acid [R 1 =hydroxy; X=CI; Y=H1; 

23 . 3K5.7-dichk)rc*enzothjazoh2-ylrr«tt7yl )-3,4HjirTvdro-4-oxophthala2in-l - 
ylacetic arid [R 1 =hydraxy. X=Y=CI]: 

24. 3.4^irr/dro-4-oxo-3K5-trmuwomethytb^ 

1 5 ytmethyl)phthalazirv1 -ylacetic acid [R^hydroxy; X=CF 3 ; Y=H]; 

25. 3,4-dmyclro-3-(5-fluorobenzo*az^ 
acetic acid [R 1 =hydroxy; X=F; Y=H); 

26. 3-(5,7-dffluorobenzoxazol-2-y1rretr^ - 
ylacetic acid [R^hydroxy; X=Y=F]; 

20 27. 3-{5-cNorober«c*azol-2-ytmetr^^ 

ylacetic acid [R^hydroxy; X=C1; Y=H]; 

28. 3-{5.7^ichlcTOberaoxazol-2-ylrre^ 
-ylacetic acid [R^nydroxy; X=Y=Cf]; and 

29. zopotrestat; 1-phthalazineacetic arid. 3.4-dirr/dro-4-oxo-3-fJ5- 

25 {muomrreWyiterax^iazcmrnelWh IR^hydroxy; X=trffluoromethyl; Y-H]. 
In compounds 20-23, and 29 Z Is S. In compounds 24-28, Z is O. 
Of the above subgroup, compounds 20-29 are more preferred with 29 
especially preferred. 

An especially preferred aldose reductase inhibitor is 1-phthalazineacetic 
30 arid. 3.4-dirv/dro^xc-3-fl5-trifiuoronte 

The aldose reductase inhibitor compounds of this invention are readily 
available or can be easily synthesized by those skilled in the art using conventional 
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methods of organic synthesis, particularly in view of the pertinent patent 

specification descriptions. 

An amount of the aldose reductase inhibitor of this invention that is 

effective for the activities of this invention may be used. Typically, an effective 
5 dosage for the aldose reductase inhibitors of this invention is in the range of about 

0.1 mg/kg/day to 100 mg/kg/day in single or divided doses, preferably 0.1 

mg/kg/day to 20 mg/kg/day in single or divided doses. 

Any glycogen phosphoryiase inhibitor may be used as the second 

compound of this invention. The term glycogen phosphoryiase inhibitor refers to 
10 any substance or agent or any combination of substances and/or agents which 

reduces, retards, or eliminates the enzymatic action of glycogen phosphoryiase. 

The currently known enzymatic action of glycogen phosphoryiase is the 

degradation of glycogen by catalysis of the reversible reaction of a glycogen 

macromolecule and inorganic phosphate to glucose- 1 -phosphate and a glycogen 
1 5 macromolecule which is one glucosyl residue shorter than the original glycogen 

macromolecule (forward direction of gtycogenotysis). Such actions are readily 

determined by those skilled in the art according to standard assays (e.g.. as 

described hereinafter). A variety of these compounds are included in the following 

pubfished international patent applications: PCT application publication WO 
20 96/39384 and W096/39385. However, other glycogen phosphoryiase inhibitors 

wPi be known to those skilled in the art. 

Preferred glycogen phosphoryiase inhibitors include compounds having the 

-Formula IC 




^10 ^1 



Formula IC 

and the pharmaceutically acceptable salts and prodrugs thereof 
wherein 

the dotted line {— ) is an optional bond; 
5 A is -C(H}=. -C((C 1 -C 4 )alkyl)= or -C(ha)o)= when the dotted line (— ) is a 

bond, or A is methylene or -CH((C 1 -C 4 )alkyl)- when the dotted line (— ) is not a 
bond; 

R,, R 10 or R„ are each independently H, halo, 4-, 6- or 7-nitro. cyano, (C r 
C 4 )alkyl, (C-C^alkoxy, fluoromethyl. difluoromethyl or trifluoromethyl; 
10 R 2 isH; 

R 3 is H or (C-CsJalkyl; 

R* is H. methyl, ethyl, n-propyl. hydroxyfC-CaJaikyl. (C-CjJalkoxyfC,- 
C 3 )alkyl. phenyt(C,-C 4 )alkyl. pherrylhydroxyCC^Jalkyl. phenyKCrC^lkoxyfCV 
C 4 )alkyl. thien-2- or -3-yl(0,-C 4 )alkvi or fur-2- or -3-y1(C,-C 4 )atky1 wherein said R, 

1 5 rings are mono-, di- or tri-substituted independently on carbon with H. halo. (C,- 
C 4 )alkyl, (C n -C 4 )alkoxy, trifluoromethyl, hydroxy, amino or cyano; or 

R< is pyrid-2-, -3- or -4-yt(CrC 4 )atkyl. thiazol-2-, -4- or -S-yl(C 1 -C 4 )allcy1, 
imidazol -1-, -2-. -4- or -S-yl^-C^lkyi, pyrrc4-2- or -3-yt(C,-C 4 )alkyl. oxazol-2-, -4- 
or -S-yHC^-COalkyl. pyrazd-3-. -4- or -S-yl^-C^kyl. isoxazol-3-. -4- or -5-yi(C,- 

20 C 4 )alkyl. isothiazol-3-. -4- or -S-yltCi-C^lkyl, pyridazin-3- or -^-yl-^-C^kyt, 
pyrimidin-2-. -4-. -5- or -e-yi^-C^Ikvl, pyrazin-2- or -3-yt(C,-C 4 )alkyl or 1,3,5- 
tnazin-2-yl(Ci-C<)alkyl, wherein said preceding R 4 heterocydes are optionally 
-mono- or di-substituted independently with halo, trifluoromethyl, (C t -C 4 )alky!, (C r 
C 4 )alkoxy, amino or hydroxy and said mono-or dt-substituents are bonded to 

25 carbon; 

Rj is H. hydroxy, fluoro, (C-Cj^lkyl. (d-C^Jalkoxy. (C n -C6)alkanoyl. 
amino(C t -C 4 )alkoxy, mono-N- or di-N.KKC^^ikylaminotC^Jalkoxy. 
carboxy(C,-C 4 )alkoxy, (C 1 -C«)alkoxy-carbony)(C 1 -C 4 )a!koxy, 
benzyloxycarbonyi(C t -C 4 )alkoxy. or carbonyloxy wherein said carbonytoxy is 
30 carbori-carbon finked with phenyl, thtazolyl, imidazoryl, 1H-indolyt, furyl. pynolyi. 
oxazoryl. pyrazotyl. isoxazolyl. isothiazolyl. pyridazinyl, pyrimidinyl. pyrazinyl or 
1,3.5-lriazinyl and wherein said preceding R 5 rings are optionally mono-substituted 
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with halo, (C t -C 4 )alkyl. <C,«C)alkoxy. hydroxy, amino or trifluoromethyl and said 
mono-substituents are bonded to carbon; 
R 7 is H. fluoro or (C,-C«)alky1; or 
Rs and R 7 can be taken together to be oxo; 
5 Re is carboxy. (C,-C,)alkoxycarbony1, C(O^R«Rb or C(0)R 12 . 

wherein 

Rs is H, (CrC^aSkyJ. hydroxy or {C-C^lkoxy; and 
R 9 is H, {C,-Ca)alkyl, hydroxy, (C-CaJaLkoxy, methylene-perfluorinated<d- 
Ca)alKyi. phenyl, pyridyl, thienyl, furyl. pyrrolyl, pyrrolidjnyl. oxazolyl, thiazoly), 
10 imidazoiyi, pyrazotyi, pyrazolinyl, pyrazolidinyl. isoxazolyl, isothiazolyl, pyranyl, 
piperidinyl, morpholinyl, pyridazinyl. pyrimidinyl, pyrazinyl, piperazinyl or 1 ,3,5- 
* triazinyi wherein said preceding rings are carbon-nitrogen linked; or 

Re Is mono-, di- or tri-substituted <CrCs)alkyl, wherein said substituents are 
independently H, hydroxy, amino. monoN- or di-N.^d-^Mkyiamino; or 
15 Re is mono- or di-substituted (d-Cs)alKyl. wherein said substituents are 

independently phenyl, pyridyl. furyl, pyrrolyl. pyrrolidinyl. oxazolyl, thiazolyl, 
imidazolyl. pyrazolyl, pyrazolinyl, pyrazolidinyl. isoxazolyl, isothiazolyl, pyranyl. 
pyridrnyl, piperidinyl. morpholinyl. pyridazinyl, pyrimidinyl. pyrazinyl. piperazinyl or 
1 ,3,5-triazinyl 

20 wherein the nonaromatic nitrogervcontaining R, rings are optionally mono- 

substituted on nitrogen with {C^yalkyl, benzyl, benzoyl or (d-d)alkoxycarbonyl 
and wherein the Re rings are optionally mono-substituted on carbon with halo. (C,- 
C«)alky1. (C,-C 4 )a!koxy. hydroxy, amino, or mono-N- and di-N,N (d-Cs)alkytamino 
provided that no quatemized nitrogen is included and there are no nitrogen- 

25 oxygen, nitrogen-nitrogen or nitrogen-halo bonds; 

R 12 is piperazin-1-yt. 4-(d-C4)alkytpiperaan-l-yl, 4-formylpiperazin-1-yl. 
morphoHno. thkxrorpholrno. 1 -oxothkxrronpholtno . l.lKtoxo-thiomorpholino, 
thiazolidin-3-yl, 1-oxo-thiazoltdin-3-y1, 1,1-dioxo-thiazolidin-3-yl. 2-(d- 
Ce)aikcotycarbonylpyrro0din-1-yl, oxazofidin-3-yl or 2(R)^ydroxymethylpyrrolkjin-1- 

30 yl; or 

R 12 is 3- and/or 4-mono-or di-substituted oxazetidin-2-yl, 2-. 4-, and/or 5- 
mono- or di-substituted oxazolidin-3-yl. 2-, 4-, and/or 5- mono- or di- substituted 
thlazolidin-3-yl. 2-. 4-. and/or 5- mono- or di- substituted l-oxothiazolidin-3-yi, 2-, 4- 



, and/or 5- mono- or di- substituted 1 ,1-dk>xothiazolidin-3-yl. 3- and/or 4-. mono- or 
di-substituted pyrrolidin-1-yl. 3-. 4- and/or 5-, mono-, di- or tri-substituted piperidin- 
1-yt. 3-. 4-. artdJor 5- mono-, di-. or tri-substituted piperazin-1-yl. 3-substituted 
azetidin-1-yl, 4- and/or 5-. mono- or di-substituted 1 ,2-oxazinan-2-yl. 3-ana7or 4- 
mono- or di-substituted pyrazolidin-1-yl, 4- and/or 5-. mono- or di-substituted 
isoxazolidin-2-yl, 4- and/or 5-. mono- and/or di-substituted isothiazolkJin-2-yl 
wherein said R 12 substituents are independently H. halo. (d-C 5 )-alkyt. hydroxy, 
amino, mono-N- or di-N.N-^-C^lkylarnino, formyl. oxo, hydroxyimino, (C r 
Cs)alkoxy, carboxy, carbamoyl, mono-N-or d't-N.N-(C 1 -C 4 )alky1carbamoyl. <C r 
OalkoxyimJno, (C,-C 4 )alkoxymethoxy, (d^)atkoxycarbonyl. cartx>xy(C,-C 5 )a!ky1 
or hydroxy{C 1 -C 5 )aIkyl; 

with the proviso that if R, is H, methyl, ethyl or n-propyl Rs is OH; 

with the proviso that if R5 and R 7 are H, then R< is not H. methyl, ethyl, 
n-propyl, hydroxytCi-Ca^lkyl or (C-CaJalkoxytC-CaJalkyl and R« is C{0)NR e R 9 . 
C(0)R« or (C,-C 4 )alkoxycarbonyl. 

Preferred glycogen phosphoryiase inhibitors include compounds having the 
Formula ID 




R j jFormula ID 



25 and the pharmaceuticaUy acceptable salts and prodrugs thereof 



the dotted line {— ) is an optional bond; 

A is -C(H)=. -CUC,-C 4 )alkyl)=, -C(halo)= or -N=. when the dotted line (— ) is 
a bond, or A is methylene or -CH((C 1 -C 4 )alkyl)-. when the dotted line (— ) is not a 
bond; 

R,, R te or R„ are each independently H. halo, cyano. 4-. 6-. or 7-nitro. (d- 
C 4 )alkyl, {C 1 -C 4 )alkoxy, fluoromethyl, dffiuoromethyi or trifluoromethyl; 
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R 2 is H; 

R 3 is H or (C,-C 5 )alkyl; 

R, is H, methyl, ethyl, n-propyl. hydroxy(d-d)alkyl. (d-d)atkoxy(d- 
C3)alkyl. phenyHd-C.Jalkyl, phenylhydroxyfCrdJalkyl. (phenylX(d-d)- 
5 alkoxy)(d-d)a!kyl, thien-2- or -3-yl(d-d)alkyl or fur-2- or -3-yl(C,-C 4 )alkyl 

wherein said R, rings are mono-, di- or tri-substituted independently on carbon with 
H. halo, (d-d)alkyl, <C,-C 4 )aikoxy, trifluoromethyl, hydroxy, amino, cyano or 4,5- 
dihydro-1H-imidazol-2-yl; or 

R, is pyrid-2-. -3- or -4-yi(C t -C 4 )alkyi, thiazol-2-. -4- or -5-yl(d-C4)alkyl. 
1 0 imidazol-2-. -4- or -5-yl(C,-C 4 )alkyl. pyrrol-2- or -3-yKC,-C 4 )alkyl. oxazol-2-, -4- or - 
5-yl(d-C 4 )alkyl, pyrazol-3-. -4- or -5-yKC,-C 4 )alkyl, isoxazoi-3-, -4- or -5-yl(C,- 
C 4 )alkyl. isothiazol-3-. -4*- or -S-yKd-GOatkyt. pyridazin-3- or -4-yKC<rd)alkyl, 
pyrimidin-2-. -4-. -5- or -e-vKd-C^lkyl. pyrazin-2- or -3-yl(d-C4)alkvt. 1,3.5- 
triazin-2-yl(C 1 -C 4 )alkyt or indol-2-{C 1 -C 4 )alkyl. wherein said preceding R< 
1 5 heterocydes are optionally mono- or di-substituted independently with halo, 
trifluoromethyl. (C,-C 4 )alkyl. (d-d)alkoxy. amino, hydroxy or cyano and said 
substituents are bonded to carbon; or 

R, is R 15 -carbonyloxymethyl, wherein said R« «s phenyl, thiazolyl. 
imidazolyl, 1H-indofyl. furyl. pyrrolyl, oxazotyl. pyrazotyi. isoxazolyl. isothiazolyl, 
20 pyridyl. pyridazinyl. pyrimidinyl. pyrazinyl or 1 ,3,5-triazinyl and wherein said 

preceding R 15 rings are optionally mono- or di-substituted independently with halo, 
amino, hydroxy, (C r C 4 )alkyl. (C,-C 4 )alkoxy or trifluoromethyl and said mono- or di- 
substituents are bonded to carbon; 
R s «sH; 

25 R« is carboxy, (d-CeJatkoxycarbonyt, benzyloxycarbonyl, C(0)NReRe or 

C{0)R 12 
wherein 

Re is H, (d-CeJalkyl. cydotCrdJalkyI, cydofCrdJalkyHd-dJalkyl. 
hydroxy or (C,-C B )alkoxy; and 
30 Rs is H. cydo(C 3 -C B )alkyl, cydo(C 3 -C e )alkyl(C r C 5 )alkyi r cydo(d- 

C 7 )alkenyl. cydo(C 3 -C 7 )alkyl(CrC 5 )a1koxy, cydo(C 3 -C 7 )alkyloxy, hydroxy, 
methylene-pernuorinated(C,-C e )alkyl, phenyl, or a heterocycle wherein said 
heterocyde is pyridyl. furyl. pyrrolyl, pyrrolidinyl, oxazolyl, thiazolyl, imidazolyl, 



pyrazolyl. pyrazolinyl. pyrazoUdinyl, isoxazolyl. isothiazolyl. pyranyl. pyridtnyl. 
piperidinyl. morpholinyl, pyridazinyl. pyrimidinyl. pyrazinyl, piperazinyl, 1,3.5- 
triazinyt, benzothiazolyl. benzoxazolyl. benzimkiazolyl. thiochromanyl or 
tetrahydrobenzothiazolyl wherein said heterocycle rings are carbon-nitrogen finked; 
or 

Re is (d-CeJalkyl or (d-Ca)alkoxy wherein said (d-d)alkyl or (d- 
C B )alkoxy is optionally monosubstituted with cydo(C 4 -C 7 )alken-1-yl, phenyl, thienyl. 
pyridyl, furyl, pyrrolyl. pyrrolidinyl. oxazolyl. thiazolyl. imidazolyl. pyrazolyl. 
pyrazolinyl, pyrazolidinyl, isoxazolyl. isothiazolyl, pyranyl. piperidinyl, morpholinyl, 
thiomorpholinyl. 1-oxothiomorpholinyt, 1,1-dtaxothiomorpholinyl. pyridazinyl. 
pyrimidinyl. pyrazinyl. piperazinyl. 1.3,5-triazinyl or indotyl and wherein said (C r 
C^lkyi or {d-d)alkoxy are optionally additionally independently mono- or di- 
substituted with halo, hydroxy. <d-Cs)alkoxy, amino, mono-N- or dMM,N-<d- 
C 5 )a!kvlamino, cyano. carboxy, or (d-C 4 )alkoxycarbonyl; and 

wherein the R, rings are optionally mono- or di-substituted independently 
on carbon with halo, (d-C^ikyt. (d-d)alkoxy. hydroxy, hydroxy(d-d)atkyl. 
amino(d-C 4 )alkyl. mono-N- or di-N,N-(C 1 -C 4 )alkytamino(C 1 -C 4 )alkyl. (C- 
d)alkoxy(d-C 4 )alkyl, amino. mono-N- or di-N.N-(d-C 4 )alkylamino. cyano, 
carboxy, (d-Cs)alkoxycarbonyl, carbamoyl, formyl or trifluoromethyl and said Re 
rings may optionally be additionally mono- or di-substituted independently with (C- 
Cs)alkyl or halo; 

with the proviso that no quatemized nitrogen on any R9 heterocyde is 
•induded; 

R 12 is morpholino. thiomorpholino. 1-oxothiomorpholino, 1.1- 
dioxomiomorpholino,thiazolidir>-3-y1, 1-oxothiazolidin-3-yl, 1.1-dioxothiazolidin-3-yl, 
pyrrolidin-1-yl, piperidin-1-yl. piperazin-1-yl. piperazin-4-yl. azetidin-1-yl, 1,2- 
oxazinan-2-yl. pyrazolidin-1-yl, isoxazolidin-2-yl. isothiazolidin-2-yl. 1 ,2-oxazetidin- 
2-yl, oxazolidin-3-yl, 3,4-dihydroisoquinolin-2-yl. 1,3-dihydroisoindol-2-yl, 3,4- 
dihydro-2H-quinol-1-yl. 2,3-dihydro-benzo[1.4]oxazin-4-yl. 2 t 3-dihydro-benzot1 .4}- 
thiazine-*-yl, 3,4-dihydro-2H-quinoxalin-1 -yl, 3,4-dihydro-benzotc]l1 ,2)oxazin-1 -yl. 
1 ,4-dihydro-benzo{d3t1 ,2]oxazin-3-yl. 3.4-dihydro-benzo[eM1.2]-oxazin-2-yl. 3H- 
benzo[dlisoxazol-2-yl. 3H-benzo[c]isoxazol-1-yl or azepan-1-yl, 



WO 99/43663 



PCT/1B99/00206 



wherein said R, 2 rings are optionally mono-, di- or tri-substituted 
independently with halo. (d-CsJalkyl. (C^sJalkoxy. hydroxy, amino. mono-N- or 
di-N.N-(C,-C 5 )3lkylamjno, tormyt, carboxy. carbamoyl, mono-N- or di-N.N-(Cv 
CsJalkylcarbamoyl, (C-CeJalkoxy^-CsJalkoxy. {C^Jalkoxycarbonyl. 
5 benzyl oxycarbonyl, (C,-C 5 )alkoxycarbony1(C,-Cs)alkyl. (C r 

C 4 )alkoxycarbonylamino. carboxytC-Oalkyi. carbamoyl(C,-C 5 )aikyl, mono-N- or 
di<N.N-{C 1 -C 5 )alkylcarbamoy«(C 1 -C 5 )alky1. hydroxytd-CsJalkyl. (C-C^koxyfC,- 
C 4 )alkyi, amino{C 1 -C 4 )aikyl. mono-N- or di-N.N-tC^^kylaminotC-C^kyl. oxo. 
hydroxyimino or (d-CeJalkoxyimino and wherein no more than two substituents 
1 0 are selected from oxo. hydroxyimino or (d-C^alkoxyimino and oxo. hydroxyimino 
or (C--C t )alkoxyimino are on nonaromatic carbon; and 

wherein said R 12 rings are optionally additionally mono- or di-substituted 
independently with (C,-Cs)aiky1 or halo; 

with the proviso that when R* is (C,-C 5 )alkoxycarbonyi or 
1 5 benzytoxycarbonyl then R, is 5-halo. S-^-C^lkyl or 5-cyano and R, is 

<phenyl)<hydroxyXC 1 -C4)alkyl. (phenyi)((C 1 -C 4 )alkoxy>{C 1 -C4)alkyt. hydroxymethyl 
or An^-Cjjalkyl. wherein Ar te thien-2- or -3-yl. fur-2- or -3-yi or phenyl wherein 
said Ar is optionally mono- or di-substituted independently with halo; with the 
provisos that when R, is benzyl and Rj is methyl. R 12 Is not 4-hydroxy-piperidin-1- 
20 yt or when R, is benzyl and R a is methyl R* is not dOJNCCH^; 

with the proviso that when R, and R 10 and R„ are H. R, is not imidazoW- 
ytmethyi. 2-phenyiethyl or 2-hydroxy-2-phenylethyl; 

with the proviso that when both Ra and R» are n-pentyi, R, is 5-chloro, 5- 
bromo. 5-cyano. S^-CsJalkyl. S^-CsJatkoxy or trifluoromethyt; 
25 with the proviso that when R t2 is 3,4-dihvdroisoquinol-2-yl. said 3.4- 

dihydrotsoquinoi-2-yl is not substituted with carboxy((C,-C«)alkyl; 

with the proviso that when Re is H and R$ is (C,-Cs)alkyl. R, is not 
substituted with carboxy or (C<-C 4 )alkoxycarbonyi on the carbon which is attached 
to the nitrogen atom N of NHR* and 
30 with the proviso that when R« is carboxy and R,, R«. R11 and R, are all H. 

then R, is not benzyl. H. (phenyl)(hydroxy)methyl. methyl, ethyl or n-propyl. 

In general an effective dosage for the pharmacotogical combination 
compositions of this invention, for example the ischemic damage reducing 



activities of combinations containing the glycogen phosphorylase inhibitor 
compounds of this invention, is in the range of 0.005 to 50 mg/kg/day, preferably 
0.01 to 25 mg/kg/day and most preferably 0.1 to 15 mg/kg/day. 

The compounds of the present invention inhibit the sodium/proton 
(Na+/H+) exchange transport system and hence are useful as a therapeutic or 
prophylactic agent for diseases caused or aggravated by the acceleration of the 
sodium/proton (Na+/H+) exchange transport system, for example, cardiovascular 
diseases (e.g.. arteriosclerosis, hypertension, arrhythmia (e.g. ischemic arrhythmia, 
arrhythmia due to myocardial infarction, myocardial stunning, myocardial dysfunction, 
arrhythmia after PTCA or after thrombolysis, etc.). angina pectoris, cardiac 
hypertrophy, rrryocardial infarction, heart failure (e.g. congestive heart failure, acute 
heart failure, cardiac hypertrophy, etc.). restenosis after PTCA, PTCI. shock (e.g. 
hemorrhagic shock, endotoxin shock, etc)), renal diseases (e.g. diabetes metlitus^ 
diabetic nephropathy, ischemic acute renal failure, etc.) organ disorders associated 
with ischemia or ischemic reperfusion ((e.g. heart muscle ischemic reperfusion 
associated disorders, acute renal failure, or disorders induced by surgical treatment 
such as coronary artery bypass grafting (CABG) surgeries, vascular surgeries, organ 
transplantation, non-cardiac surgeries or percutaneous transluminal coronary 
angioplasty (PTCA)}. cerebrovascular diseases (e.g. ischemic stroke, hemorrhagic 
stroke, etc.). cerebro ischemic disorders (e.g. disorders associated with cerebral 
infarction, disorders caused after cerebral apoplexy as sequelae, or cerebral edema. 
The compounds of this invention can also be used as an agent for myocardial 
-protection during coronary artery bypass grafting (CABG) surgeries, vascular 
surgeries, percutaneous transluminal coronary angioplasty (PTCA). PTCI. organ 



Preferably, the compounds of this invention can be used as agents for 
myocardial protection before, during, or after coronary artery bypass grafting (CABG) 
surgeries, vascular surgeries, percutaneous transluminal coronary angioplasty 
(PTCA). organ transplantation, or non-cardiac surgeries. 

Preferably, the compounds of this invention can be used as agents for 
myocardial protection in patients presenting with ongoing cardiac (acute coronary 
syndromes, e.g. myocardial infarction or unstable angina) or cerebral ischemic 
events (e.g. stroke). 
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Preferably, the compounds of this invention can be used as agents for chronic 
myocardial protection in patients with diagnosed coronary heart disease (e.g. 
previous myocardial infarction or unstable angina) or patients who are at high risk for 
myocardial infarction (age greater than 55 and two or more risk factors for coronary 
5 heart disease). 

In addition to this, the compounds of this invention are notable 
for their strong inhibitory effect on the proBferation of cells, for example the 
proBferation of fibroblast cells and the proliferation of the smooth muscle cells of the 
blood vessels. For this reason, the compounds of this invention are valuable 
1 0 therapeutic agents for use in diseases in which cell proliferation represents a primary 
or secondary cause and may. therefore, be used as antiatherosderotic agents, and 
as agents against diabetic late complications, cancerous diseases, fibrotic diseases 
such as pulmonary fibrosis, hepatic fibrosis or renal fibrosis, glomerular 
nephrosclerosis, organ hypertrophies or hyperplasias, in particular hyperplasia or 
1 5 hypertrophy of the prostate, pulmonary fibrosis, diabetic complications or recurrent 
stricture after PTCA, or diseases caused by endothelial cell injury. 

The utility of the compounds of the present Invention as medical agents in the 
treatment of diseases, such as are detailed herein in mammals (e.g. humans) for 
example, myocardial protection during surgery or mycardial protection in patients 
20 presenting with ongoing cardiac or cerebral ischemic events or chronic 

cardioprotection in patients with diagnosed coronary heart disease, or at risk for 
coronary heart disease, cardiac dysfunction or myocardial stunning is demonstrated 
by the activity of the compounds of this invention in conventional preclinical 
cardioprotection assays (see the in vivo assay in Klein. H. et al., Circulation 92:912- 
25 917 (1995); the isolated heart assay in Scholz, W. et al.. Cardiovascular Research 
29560-268 (1995); the antiarrhythmic assay in Yasutake M. et al.. Am. J. Physiol., 
36:H2430-H2440 (1994); the NMR assay in Koike et al.. J. Thorac. Cardiovasc. Surg. 
1 1 2: 765-775 (1996)] and the additional jnyitrp and in vivo assays described below. 
Such assays also provide a means whereby the activities of the compounds of this 
30 invention can be compared with the activities of other known compounds. The results 
of these comparisons are useful for determining dosage levels in mammals, including 
humans, for the treatment of such diseases. 



t of Human NHE-1 Inhibitory Activity 
Methodologies for measurement of human NHE-1 activity and inhibitor 
patency are based on those published by Watson et al.. Am J. Physiol., 24:G229- 
G238. 1991). where NHE-mediated recovery of intracellular pH is measured following 
5 intracellular acidification. Thus, fibroblasts stably expressing human NHE-1 

(CounBlon. L et al.. Mol. Pharmacol.. 44:1041-1045 (1993) are plated onto collagen 
coated 96 well plates (50.000/well) and grown to confluence in growth media (DMEM 
high glucose. 1 0% fetal bovine serum, 50 u/ml penicillin and streptomycin). Confluent 
plates are incubated for 30 min at 37*C with the pH sensitive fluorescent probe 
10 BCECF (5 pM; Molecular Probes. Eugene. OR). BCECF loaded cells are incubated 
for 30 min at 37°C in acid loading media (70 mM choline chloride. 50 mM NHCl*. 5 
mM KCI. 1 mM MgCfe, 1.8 mM CaCfe, 5 mM glucose. 10 mM HEPES. pH 7.5). and 
then placed in a Fluorescent Imaging Plate Reader (Molecular Devices. CA). BCECF 
fluorescence is monitored using excitation and emission wavelengths of 485 nM and 
15 525 nM, respectively. Intracellular acidification is initiated via rapid replacement of 
acid loading media with recovery media (120 mM NaCI, 5 mM KCI. 1 mM MgCfe. 1 .8 
mM CsCh. 5 mM glucose, 10 mM HEPES. pH 7.5) ± test compound, and NHE- 
mediated recovery of intracellular pH is monitored as the subsequent time-dependent 
increase BCECF fluorescence. The potency of human NHE-1 inhibitors is calculated 
20 as the concentration that reduces recovery of intracellular pH by 50% (IC M ). Under 
these conditions reference NHE inhibitors amitoride and HOE-642 had IC50 values 
for human NHE-1 of 50 and 0.5 uM. respectively. 

As background information, it is noted that brief periods of myocardial 
ischemia followed by coronary artery reperfusion protects the heart from subsequent 
25 severe myocardial ischemia (Mum/ et al.. Circulation 74:1124-1 136. 1986). 

The therapeutic effects of the compounds of this invention in preventing heart 
tissue damage resulting from an ischemic insult can be demonstrated in vitro along 
lines presented in Liu et a!. (Cardiovasc. Res.. 28:1057-1061. 1994). as described 
specifically herein. Cardioprotection, as indicated by a reduction in infarcted 
30 myocardium, can be induced pharmacologically using adenosine receptor agonists in 
isolated, retrogradely perfused rabbit hearts as an in vitro model of myocardial 
ischemic preconditioning (Liu et a/.. Cardiovasc. Res., 26:1057-1061. 1994). The in 
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vtoo test described below demonstrates that a test compound {i.e. . a compound as 
claimed herein) can also pharmacologically induce cardioprotection, i.e.. reduced 
myocardial infarct size, when administered to a rabbit isolated heart. The effects of 
the test compound are compared to ischemic preconditioning and the A1/A3 
5 adenosine agonist APNEA (N*-(2-{4-aminopheny1)ethyfjadenosine). that has been 
shown to pharmacologically induce cardioprotection in the rabbit isolated heart (Uu et 
el., Cardiovasc. Res., 28:1057-1061. 1994). The exact methodology is described 
below. 

The protocol used for these experiments closely follows that described by Liu 
1 0 ei a/. . Cardiovasc. Res. . 28: 1 057- 1 06 1 , 1 994. Male New Zealand White rabbits (3-4 
kg) are anesthetized with sodium pentobarbital (30 mg/kg. i.v.). After deep 
£. anesthesia is achieved (determined by the absence of an ocular blink reflex) the 
animal is Intubated and ventilated with 100% 0 2 using a positive pressure ventilator. 
A left thoracotomy is performed, the heart exposed, and a snare (2-0 silk) is placed 
15 loosely around a prominent branch of the left coronary artery, approximately 2/3 of 
the distance towards the apex of the heart The heart is removed from the chest and 
rapidly (<30 sec) mounted on a Langendorff apparatus. The heart is retrogradely 
perfused in a non-recirculating manner with a modified Krebs solution (NaCl 1 18.5 
mM. KCI 4.7 mM, Mg S0 4 1.2 mM. KHjP0 4 1 .2 mM. NaHCO s 24.8 mM, CaCI 2 2.5 
20 mM, and glucose 10 mM), at a constant pressure of 80 mmHg and a temperature of 
37'C. Perfusate pH is maintained at 7.4-7.5 by bubbling with 95% CV5% C0 2 . 
Heart temperature Is tightly controlled by using heated reservoirs for the physiological 
solution and water jacketing around both the perfusion tubing and the isolated heart 
Heart rate and left ventricular pressures are determined via a latex balloon which is 
25 inserted in the left ventricle and connected by stainless steel tubing to a pressure 
transducer. The intraventricular balloon is inflated to provide a systolic pressure of 
80-100 mmHg, and a diastolic pressure s 10 mmHg. Total coronary flow is also 
continuously monitored using an in-line flow probe and normalized for heart weight. 
The heart is allowed to equilibrate for 30 min, over which time the heart must 
30 show stable left ventricular pressures within the parameters outlined above. If the 
heart rate faDs below 180 bpm at any time prior to the 30 min period of regional 
Ischemia, the heart is paced at about 200 bpm for the remainder of the experiment. 
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Ischemic preconditioning is induced by total cessation of cardiac perfusion {global 
ischemia) for 5 min, followed by re perfusion for 10 min. The regional ischemia is 
provided by tightening the snare around the coronary artery branch. Following the 30 
min regional ischemia, the snare Is released and the heart reperfused for an 

5 additional 120 min. 

Pharmacological cardioprotection is induced by Infusing the test compound at 
predetermined concentrations, starting 30 min prior to the 30 min regional ischemia, 
and continuing until the end of the 120 min reperfusion period. Hearts which receive 
test compounds do not undergo the period of ischemic preconditioning. The 

1 0 reference compound, APNEA (500 nM) is perfused through hearts (which do not 
receive the test compound) for a 5 min period which ends 10 min before the 30 min 
regional ischemia. 

At the end of the 1 20 min reperfusion period, the coronary artery snare is 
tightened, and a 0.5% suspension of fluorescent zinc cadmium sulfate particles (1-10 
1 5 uM) Duke Scientific Corp.(Palo Alto, CA) is perfused through the heart this stains all 
of the myocardium, except that area-at-risk for Infarct development (area-at-risk). 
The heart is removed from the Langendorff apparatus, blotted dry. wrapped in 
aluminum foil and stored overnight at -20*C. The next day, the heart is sliced into 2 
mm transverse sections from the apex to the top of the ventricles. The slices are 
20 stained with 1 % tripheny) tetrazolium chloride (TTC) in phosphate-buffered saline for 
20 min at 37*C. Since TTC reacts with living tissue (containing NAD-dependent 
dehydrogenases), this stain differentiates between living (red stained) tissue, and 
"dead tissue (unstained infarcted tissue). The infarcted area (no stain) and the area- 
at-risk (no fluorescent particles) are calculated for each sBce of left ventricle using a 
25 precalibrated image analyzer. To normalize the ischemic injury for differences in the 
area-at-risk between hearts, the data is expressed as the ratio of infarct area vs. 
area-at-risk (%IA/AAR). All data are expressed as mean ± SE and compared 
statistically using a Mann-Whitney non-parametric test with a Bonferroni correction for 
multiple comparisons. Significance is considered as p < 0.05. 
30 The results from the above in vitro test demonstrate that compounds of this 

invention induce significant cardioprotection relative to the control group. 
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The therapeutic effects of the compounds of this invention in preventing heart 
tissue damage otherwise resulting from an ischemic insult can also be demonstrated 
in vivo along lines presented in Uu et al. (Circulation, Vol. 84:350-356, 1991) as 
described specifically herein. The in vivo assay tests the cardioprotection of the test 

5 compound relative to the control group which receives saline vehide. 
Cardioprotection. as indicated by a reduction in infarcted myocardium, can be 
induced pharmacologically using intravenously administered adenosine receptor 
agonists in intact anesthetized rabbits studied as an in situ model of myocardial 
ischemic preconditioning (Uu et al.. Circulation 84:350-356. 1991). The in vivo assay 

10 tests whether compounds can pharmacologically induce cardioprotection, i.e.. 
reduced myocardial infarct size, when parenterally administered to intact, 
anesthetized rabbits. The effects of the compounds of this invention can be 
compared to ischemic preconditioning using the A1 adenosine agonist. N 6 -! -{phenyl* 
2R-isopropyl) adenosine (PIA) that has been shown to pharmacologically induce 

15 cardioprotection in intact anesthetized rabbits studied in situ (Uu et al.. Circulation 
84:350-356. 1991). The methodology is described below. 

Surgery: New Zealand White male rabbits {3-4 kg) are anesthetized with sodium 
pentobarbital (30 mg/kg. i.v.). A tracheotomy is performed via a ventral midline 
cervical incision and the rabbits are ventilated with 100% oxygen using a positive 

20 pressure ventilator. Catheters are placed in the left jugular vein for drug 
administration and in the left carotid artery for blood pressure measurements. The 
hearts are then exposed through a left thoracotomy and a snare (00 silk) placed 
around a prominent branch of the left coronary artery. Ischemia is induced by pulling 
the snare tight and clamping it in piace. Releasing the snare allows the affected area 

25 to reperfuse. Myocardial ischemia is evidenced by regional cyanosis; reperfusion is 
evidenced by reactive hyperemia. 

pjojocoj; Once arterial pressure and heart rate have been stable for at least 30 
minutes the test is started. Ischemic preconditioning is induced by occluding the 
coronary artery for 5 min followed by a 10 min reperfusion. Pharmacological 
30 preconditioning is induced by infusing test compound over, for example 5 minutes 
and allowing 10 minutes before further intervention or by infusing the adenosine 
agonist PIA {0.25 mg/kg). Following ischemic preconditioning, pharmacological 
preconditioning or no conditioning (unconditioned, vehicle control) the artery is 



occluded for 30 minutes and then reperfused for two hours to induce myocardial 
infarction. The test compound and PIA are dissolved in saline or other suitable 
vehicle and delivered at 1 to 5 mg/kg. respectively. 

3jajnjng (Uu et aL. Circulation 84:350-356. 1991): At the end of the 2 hour 
5 reperfusion period, the hearts are quickly removed, hung on a tangendorff 
apparatus, and flushed for 1 minute with normal saline heated to body temperature 
(38*C). The silk suture used as the snare is then tied tightiy to reocclude the artery 
and a 0.5% suspension of fluorescent zinc cadmium sulphate particles (1-10 um) 
Duke Scientific Corp. (Palo Alto. CA) is infused with the perfusate to stain all of the 
10 myocardium except the area at risk (nonfluorescent ventricle). The hearts are then 
quickly frozen and stored overnight at -20"c. On the following day. the hearts are cut 
into 2 mm slices and stained with 1% triphenyl tetrazolium chloride (TTC). Since TTC 
reacts with living tissue, this stain differentiates between living (red stained) tissue, 
and dead tissue (unstained infarcted tissue). The infarcted area (no stain) and the 
15 area at risk (no fluorescent particles) are calculated for each slice of left ventricle 
using a pre-calibrated image analyzer. To normalize the ischemic injury for 
differences in the area at risk between hearts, the data is expressed as the ratio of 
infarct area vs. area at risk (%IA/AAR). All data are expressed as Mean±SEM and 
compared statistically using single factor ANOVA or Mann Whitney non parametric 
20 test Significance is considered as p<0.05. 

The compounds of this invention can be tested for their utility in reducing or 
preventing ischemic injury in non-cardiac tissues, for example, the brain, or the liver, 
-utilizing procedures reported in the scientific literature. The compounds of this 
invention in such tests can be administered by the preferred route and vehicle of 
25 administration and at the preferred time of administration either prior to the ischemic 
episode, during the ischemic episode, following the ischemic episode (reperfuston 
period) or during any of the below-mentioned experimental stages. 

The benefit of the invention to reduce ischemic, brain damage can be 
demonstrated, for example, in mammals using the method of Park, et al (Ann. 
30 Neurol. 1988;24:543-551 ). According to the procedure of Park, et al., adult male 
Sprague Dawley rats are anesthetized initially with 2% halothane, and thereafter by 
mechanical ventilation with a nitrous oxide-oxygen mixture (70%:30%) containing 0.5- 
1% halothane. A tracheostomy is then performed. The stroke volume of the ventilator 
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is adjusted to maintain arterial carbon dioxide tension at approximately 35 mm Hg 
and adequate arterial oxygenation (PaC^SO mm Hg). Body temperature can be 
monitored by a rectal thermometer, and the animals can be maintained 
rwrrnotherrnic. If necessary, by external heating. The animals next undergo 
5 subtemporal craniectomy to expose the main trunk of the left middle cerebral artery 
(MCA) under an operating microscope, and the exposed artery is ocduded with 
mtcrobi polar coagulation to generate large ischemic lesions in the cerebral cortex and 
basal ganglia. After three hours of MCA occlusion, the rats are deeply anesthetized 
with 2% halothane and a thoracotomy is performed to infuse heparinized saline into 
10 the left ventricle. The effluent is collected via an incision of the right atnum. The 
saline washout is followed by approximately 200 ml of a 40% formaldehyde, glacial 
acetic acid and absolute methanol solution (FAM; 1:1:8, v/v/v), then the animals are 
decapitated and the head is stored in fixative for 24 hours. The brain is then 
removed, dissected, embedded in paraffin wax, and sectioned (approximately 100 
15 sections 0.2mm per brain). The sections are then stained with hematoxylirveosin or 
with a combination of cresyl violet and Luxol fast blue, and examined by light 
microscopy to identify and quantitate the ischemic damage using a precalibrated 
image analyzer. The ischemic volumes and areas are expressed in absolute units 
(mm 3 and mm 2 ) and as a percentage of the total region examined. The effect of the 
20 compositions and methods of this invention to reduce ischemic brain damage 
induced by MCA occlusion is noted based on a reduction in the area or volume of 
relative or absolute ischemic damage in the brain sections from the rats in the 
treatment group compared to brain sections from rats in a placebo-treated control 
group. 

25 Other methods which could alternatively be utilized to demonstrate the benefit 

of the invention to reduce ischemic brain damage include those described by 
Nakayama. et al. m Neurology 1988.38:1667-1673; Memezawa. et al. in Stroke 
1992,23:552-559: Folbergrova. et al. in Proc. Natl. Acad. Sci 1995,92:5057-5059; and 
Gotti. et al. in Brain Res. 1990.522:290-307. 

30 The benefit of the compounds, compositions and methods of this invention to 

reduce ischemic fiver damage can be demonstrated, for example, in mammals using 
the method of Yokoyama. et al. (Am. J. Physiol. 1990;258:G564-G570). According to 
the procedure of Yokoyama, et al.. fasted adult male Sprague Dawley rats are 



anesthetized with sodium pentobarbital (40 mg/kg i.p.). then the animals are 
tracheotomized and mechanically ventilated with room air. The liver is extirpated and 
placed in an environmental chamber maintained at constant temperature (37 °C), 
then perfused through the portal vein at a constant pressure of 15 cm HjO with a 
5 modified, hemoglobin-free Krebs-Henseleit buffer fm mM: 118 Nad, 4.7 KCl. 27 
NaHCO,, 2.5 CaCfe, 1.2 MgSO«, 1.2 KHjP0 4 , 0.05 EDTA. and 11 mM glucose, plus 
300 U heparin). The pH of the perfusate is maintained at 7.4 by gassing the buffer 
with 95% O z - 5% CO a . Each liver is perfused at a flow rate of 20 ml/min in a single- 
pass manner for a 30 min washout and equilibration period (preischemic period). 
10 followed by a 2 hour period of global ischemia, and then a 2 hour period- of 
reperfusion under conditions identical to the preischemic period. Aliquots (20 ml) of 
the perfusate are collected during the preischemic period, immediately after the 
occlusive ischemic period, and every 30 min of the 2 hour reperfusion period. The 
perfusate samples are assayed for the appearance of hepatocellular enzymes "for 
15 example, aspartate amino-transferase (AST), alanine amino-transferase (ALT), and 
lactate dehydrogenase (LDH), which are taken to quantitatively reflect the degree of 
ischemic fiver tissue damage during the procedure. AST. ALT. and LDH activities in 
the perfusate can be determined by several methods, for example, by the 
reftectornetry method using an automatic Kodak Ektachem 500 analyzer reported by 
20 Nakano. et al. (Hepatotogy 1995;22:539-545). The effect of the compounds, 
compositions and methods of this invention in reducing ischemic fiver damage 
induced by occlusion is noted based on a reduction in the release of hepatocellular 
-enzymes immediately following the occlusive period and/or during the postischemic- 
repertusion period in the perfused fivers from the rats in the treatment group 
25 compared to perfused livers from rats in a placebo-treated control group. 

Other methods and parameters which could alternatively be utilized to 
demonstrate the benefit of the compositions and methods of this invention in reducing 
ischemic liver damage include those described by Nakano. et al. (Hepatology 
1995;22:539-545). 
30 ALDOSE REDUCTASE INHIBITOR ASSAYS 

Male Sprague -Dawley rats are rendered diabetic by injection of 
streptozocin at 55 mg/kg. i.v.. in pH 4.5 citrate buffer. They are fed ad libitum in 
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controlled conditions of housing, temperature and lighting. After five weeks of 
diabetes, the rats are anesthetized with an overdose of pentobarbital, and tissues 
are rapidly removed and analyzed for sorbitol and fructose. 

Sorbitol levels are analyzed according to the method of Donald M. Eades et 
al.. "Rapid Analysis of Sorbitol, Galactitol, Mannitol and Myoinositol Mixtures From 
Biological Sources". Journal of Chromatography. 49JL 1-8. (1989). 

Fructose in rat tissues is enzymaticatfy measured using a modification of 
the method of Ameyama /Methods in Enzvmoloov. £3:20-29, 1982). in which 
ferricyanide was replaced by resazurin, a dye that is reduced to the highly 
fluorescent resorufin. The amount of resorufin fluorescence is stoichiometric with 
the amount of fructose oxidized by fructose dehydrogenase. The assay contains 
0.1 ml neutralized 6% perchloric acid nerve extract in a final volume of 1 .5 ml. 
Following incubation for 60 minutes at room temperature in a closed drawer, 
sample fluorescence is determined at excitation = 560 nm, emission =580 run with 
slits of 5 mm each in a Perkin-Elmer model 650-40 fluorescence 
spectrophotometer. Fructose concentrations are calculated by comparison with a 
series of known fructose standards. 

GLYCOGEN PHOSPHORYLASE INHIBITOR ASSAYS 
The three different purified glycogen phosphorytese (GP) isoenzymes, 
wherein glycogen phosphorytese is in the activated "a" state (referred to as 
glycogen phosphorytese a, or the abbreviation GPa), and referred to here as 
human liver glycogen phosphorytese a (HLGPa), human muscle glycogen 
phosphorytese a (HMGPa), and human brain glycogen phosphorytese a (HBGPa). 
can be obtained by the following procedures. 
Expression and fermentation 

The HLGP and HMGP cDNAs are expressed from ptesmid pKK233-2 
(Pharmacia Biotech. Inc., Piscataway. New Jersey) in E. caff strain XL-1 Blue 
(Stratagene Ctoning Systems. LaJolla, CA). The strain is inoculated into LE 
medium (consisting of 10 g tryptone, 5 g yeast extract. 5 g NaCl, and 1 ml 1 N 
NaOH per Bter) plus 100 mg/L ampicfflin, 100 mg/L pyridoxine and 600 mg/L MnCl 2 
and grown at 37"C to a cell density of 00^0= 1 -0. At this point, the cells are 
induced with 1 mM is«propyl-1-thio-fi-D-oal3Ctoside (IPTG). Three hours after 



induction the cells are harvested by centrifugation and cell pellets are frozen at 
-70°C until needed for purification. 

The HBGP cDNA can be expressed by several methodologies, for 
example, by the method described by Crerar. et al. (J. Biol. Chem. 270:13748- 
13756). The method described by Crerar, et al. (J. Biol. Chem. 270:13748-13756) 
for the expression of HBGP is as follows: the HBGP cDNA can be expressed from 
ptesmid pTACTAC in E. Co// strain 25A6. The strain is inoculated into LB medium 
(consisting of 10 g tryptone. 5 g yeast extract, 5 g NaCI, and 1 ml 1N NaOH per 
liter) plus 50 mg/L ampicitlin and grown ovemighL then resuspended in fresh LB 
medium plus 50 mg/L ampicilfin, and reinocuteted into a 40X volume of LB/amp 
media containing 250 uM h5opropyV1-thio-fW>-o^lactoside (IPTG), 0.5 mM 
pyridoxine and 3 mM MgCfc and grown at 22°C for 48-50 hours. The cells can 
then be harvested by centrifugation and cell pellets are frozen at -70»C until 
needed for purification. 

The HLGP cDNA is expressed from ptesmid pBlueBac III (Irrvrtrogen Corp., 
San Diego. CA) which is cotransfected with BaculoGotd Linear Viral ONA 
(Pharmingen, San Diego. CA) into Sf9 ceOs. Recombinant virus is subsequently 
plaque-purified. For production of protein. Sf9 cells grown in serum-free medium 
are infected at a multiplicity of infection (moi) of 0.5 and at a cell density of 2x1 0 € 
cells/ml. After growth for 72 hours at 27°C, cells are centrifuged, and the cell 
pellets frozen at -70*C until needed for purification..PurificatiQn of Glycogen 
ph^phnryfa<P pmressed in E. coff 

The E. con cells in pellets described above are resuspended in 25 mM G- 
grycerophosphate (pH 7.0) with 0.2 mM DTT. 1 mM MgCla. plus the foDowing 
protease inhibitors: 

0.7 pg/mL Pepstatin A 

0.5 pg/mL Leupeptin 

0.2 mM phenytmethyteutfonyl fluoride (PMSF). and 

0.5 mM EDTA, 
tysed by pretreatment with 200 pg/mL tysozyme and 3 pg/mL DNAase followed by 
sonication in 250 mL batches for 5 x 1.5 minutes on ice using a Branson Model 
450 ultrasonic ceD disrupter (Branson Sonic Power Co.. Danbury CT)- The E. COti 
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cell rysates are then cteared by centrifugation at 35.000 X g for one hour followed 
by filtration through 0.45 micron fitters. GP in the soluble fraction of the rysates 
(estimated to be less than 1 % of the total protein) is purified by monitoring the 
enzyme activity (as described in fipa Activity Assay section, below) from a series 
5 of chromatographic steps detailed below. 

Imrrr^^ Affinttv ChromatoompnY f l MAC) 

This step is based on the method of Luong et al (Luong et al. Journal of 
Chromatography (1992) 584. 77-84.). 500 mL of the filtered soluble fraction of cell 
rysates (prepared from approximately 160 - 250 g of original cell pellet) are loaded 
1 0 onto a 1 30 mL column of I MAC Chela ting-Sepha rose (Pharmacia LKB 

Biotechnology. Piscataway, New Jersey) which has been charged with 50 mM 
a CuOa and 25 mM B-glycerophosphate, 250 mM NaCI and 1 mM imidazole at pH 7 
equilibration buffer. The column is washed with equilibration buffer until the A^ 
returns to baseline. The sample is then eluted from the column with the same 
15 buffer containing 100 mM imidazole to remove the bound GP and other bound 
u proteins. Fractions containing the GP activity are pooled {approximately 600 mL). 
and ethytenediaminetetraacetic acid (EDTA). DL-dithiothreitol (DTT). 
phenylmethytsulfonyl fluoride (PMSF), teupeptin and pepstatin A are added to 
obtain 0.3 mM, 0.2 mM. 0.2 mM. 0.5 ug/mL and 0.7 pg/mL concentrations 
20 respectively- The pooled GP is desalted over a Sephadex G-25 column (Sigma 
Chemical Co., SL Louts, Missouri) equilibrated with 25 mM Tris-HCI (pH 7.3). 3 
mM DTT buffer (Buffer A) to remove imidazole and is stored on ice until the 
second chromatographic step. 
ft. ftMP-Sftpha mse ChrcmTatooraohv 
25 The desalted pooled GP sample (approximately 500mL) is next mixed with 

70 mL of 5*-AMP Sepharose (Pharmacia LKB Biotechnology. Piscataway. New 
Jersey) which has been equilibrated with Buffer A (see above). The mixture is 
gentry agitated for one hour at 22"C then packed Into a column and washed with 
Buffer A until the A^o returns to baseline. GP and other proteins are eluted from 
30 the column with 25 mM Tris-HCI, 0.2 mM DTT and 1 0 mM adenosine 5 - 

monophosphate (AMP) at pH 7.3 (Buffer B). GP-contatning fractions are pooled 
following identification by determining enzyme activity (described below) and 



visualizing the M, approximately 97 kdal GP protein band by sodium dodecyl 
sutfate poryacrytamkfe gel electrophoresis (SDS-PAGE) followed by silver staining 
(2D-s3ver Stain II "Daiichi Kir, Oaochi Pure Chemicals Co.. LTD.. Tokyo, Japan) 
and then pooled. The pooled GP is dialyzed into 25 mM Glycerophosphate. 0.2 
5 mM DTT. 0.3 mM EDTA 200 mM NaCI. pH 7.0 buffer (Buffer C) and stored on ice 
until use. 

Prior to use of the GP enzyme, the enzyme is converted from the inactive 
form as expressed in E. coli strain XL-1 Blue (designated GPb) (Stragene Cloning 
Systems. La Jolla. California), to the active form (designated GPa) by the 
10 procedure described in Section (A) ArtrvatiPfl Of OP below. 
Purification of Glvcooen Phosphorvtase expressed in Sf9 cells 

The Sf9 cells In pellets described above are resuspended in 25 mM &- 
glycerophosphate (pH 7.0) with 0.2 mM DTT. 1 mM MgCI 2 . plus the following 
protease inhibitors: 
15 0.7 pg/mL Pepstatin A 

0.5 ug/mL Leupeptin _ 

0.2 mM phenylmethylsulfonyl fluoride (PMSF), and 

0.5 mM EDTA 
lysed by pre treatment with 3 pg/mL DNAase followed by sonication in batches for 
20 3x1 minutes on ice using a Branson Model 450 ultrasonic cell disrupter (Branson 
Sonic Power Co., Danbury CT). The Sf9 cell rysates are then cleared by 
centrifugation at 35,000 X g for one hour followed by filtration through 0.45 micron 
-fitters. GP in the soluble fraction of the rysates (estimated to be 1 .5% of the total 
protein) is purified by monitoring the enzyme activity (as described in GPa Activity 
25 Assay section, below) from a series of chromatographic steps detailed below, 
immobilized Metal Affinity Chromatcoraphv MMAC1 

Immobilized Metal Affinity Chromatography is performed as described in 
the section above. The pooled, desalted GP is then stored on ice until further 
processed. 
30 Activation of GP 

Before further chromatography, the fraction of inactive enzyme as 
expressed in Sf9 cells (designated GPb) is converted to the active form 
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(designated GPa) by the following procedure described in Section (A) Activation of 
GP below. 

Ani Qn Excha nge. Chromatography 

Following activation of the IMAC purified GPb to GPa by reaction with the 

5 immobilized phosphorytase kinase, the pooled GPa fractions are dialyzed against 
25 mM Tris-HCI. pH 7.5. containing 0.5 mM DTT. 0.2 mM EDTA. 1.0 mM 
phenylmemytsuifcnyl fluoride (PMSF). 1.0 ug/mL leupeptin and 1.0 pg/mL 
pepstatin A The sample is then loaded onto a MonoQ Anion Exchange 
Chromatography column (Pharmacia Biotech. Inc.. Piscataway, New Jersey). The 
10 column is washed with equilibration buffer until the A^o returns to baseline. The 
sample is then eluted from the column with a linear gradient of 0-0.25 M NaCI to 
remove the bound GP and other bound proteins. GP-containing fractions elute 
between 0.1-0.2 M NaCI range, as detected by monitoring the eluant for peak 
protein absorbance at A^o- The GP protein is then identified by visualizing the M r 

1 5 approximately 97 kdal GP protein band by sodium dodecyl sulfate poryacrylamide 
gel electrophoresis (SDS-PAGE) followed by silver staining (2D-sirver Stain It 
"Da'tichi KiT, Daiichi Pure Chemicals Co.. LTD.. Tokyo. Japan) and then pooled. 
The pooled GP is dialyzed into 25 mM N,N-ois[2-Hydroxyethy1}-2- 
aminoemanesulfonic acid, 1.0 mM DTT. 0.5 mM EDTA, 5 mM NaCI, pH 6.8 buffer 

20 and stored on ice until use. 

Determination nf GP Enzyme Activity 

A) ft^ivation of GP: Conversion of GPb to GPa 

Prior to the determination of GP enzyme activity, the enzyme is converted 
from the inactive form as expressed in E. coli strain XL-1 Blue (designated GPb) 

25 (Stragene Cloning Systems. La Jolla, California), to the active form (designated 
GPa) by phosphorylation of GP using phosphorylase kinase as follows. The 
fraction of inactive enzyme as expressed in Sf9 cells (designated GPb) is also 
converted to the active form (designated GPa) by the following procedure. 
np p^rtinn wi th »mmohilr™d Phnsnhorvtase Kinase 

30 Phosphorylase kinase (Sigma Chemical Company. St. Louts. MO) is 

immobilized on Affi-Gel 10 (BioRad Corp-. Mervile. NY) as per the manufacturers 
instructions. In brief, the phosphorylase kinase enzyme (10 mg) is incubated with 
washed Affi-Gel beads (1 mL) in 2.5 mL of 100 mM HEPES and 60 mM CaCI 2 at 



pH 7.4 for 4 hours at 4°C. The Affi-Gel beads are then washed once with the same 
buffer prior to blocking with 50 mM HEPES and 1 M glycine methyl ester at pH 8.0 
for one hour at room temperature. Blocking buffer is removed and replaced with 50 
mM HEPES (pH 7.4). 1 mM R-mercaptoethanol and 0.2% NaN 3 for storage. Prior 
to use to convert GPb to GPa. the Affi-Gel immobilized phosphorylase kinase 
beads are equilibrated by washing in the buffer used to perform the kinase 
reaction, consisting of 25 mM Org lyce triphosphate. 0.3 mM DTT. and 0.3mM 
EDTA at pH 7.8 (kinase assay buffer). 

The partially purified, inactive GPb obtained from 5'-AMP-Sepharose 
chromatography above (from E cofi) or the mixture of GPa and GPb obtained from 
(MAC above (from Sf9 cells) is diluted 1:10 with the kinase assay buffer then mixed 
with the aforementioned phosphorylase kinase enzyme immobilized on the AffnGel 
beads. NaATP is added to 5 mM and MgCfe to 6 mM. The resulting mixture is 
mixed genUy at 25*C for 30 to 60 minutes. The sample is removed from the beads 
and the percent activation of GPb by conversion to GPa is estimated by 
determining GP enzyme activity in the presence and absence of 3.3 mM AMP. The 
percentage of total GP enzyme activity due to GPa enzyme activity (AMP- 
independent) is then calculated as follows: 

% of total HLGPa = HI GP PCtr/iTY - AMP 
HLGP activity + AMP 
Alternately, the conversion of GPb to GPa can be monitored by isoelectric 
focusing, based on the shift in etectrophoretic mobility that is noted following 
-conversion of GPb to GPa. GP samples are analyzed by isoelectric focusing (IEF) 
utilizing the Pharmacia PfastGe! System (Pharmacia Biotech. Inc.. Piscataway, 
New Jersey) using precast gels (pi range 4-6.5) and the manufacturer's 
recommended method. The resolved GPa and GPb bands are then visualized on 
the gels by silver staining (2D-silver Stain II "Daiichi Kit". Daiichi Pure Chemicals 
Co.. LTD.. Tokyo, Japan), identification of GPa and GPb is made by comparison to 
E. coff derived GPa and GPb standards that are run in parallel on the same gels as 
the experimental samples. 
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B) GPa Activity Assay 

The disease/condition treating/preventing activities described herein of the 
glycogen phosphoryiase inhibitor compounds of this invention can be indirectly 
determined by assessing the effect of the compounds of this invention on the 
5 activity of the activated form of glycogen phosphoryiase (GPa) by one of two 
methods; glycogen phosphoryiase a activity is measured in the forward direction 
by monitoring the production of glucose- 1 -phosphate from glycogen or by following 
the reverse reaction, measuring glycogen synthesis from glucose- 1 -phosphate by 
the release of inorganic phosphate. All reactions can be run in triplicate in 96-weII 
1 0 microliter plates and the change in absorbance due to formation of the reaction 
product is measured at the wavelength specified below in a MCC/340 MKH Eiisa 
Reader (Lab Systems, Finland), connected to a Titertech Micropiate Stacker (ICN 
Biomedical Co. Huntsvilie, Alabama). 

To measure the GPa enzyme activity in the forward direction, the 
15 production of glucose- 1 -phosphate from glycogen is monitored by the multienzyme 
coupled general method of Pesce et al. [Pesce. M.A.. Bodourian. S.H., Harris. R.C. 
and Nicholson. J.F. (1977) Clinical Chemistry 23. 171 1-17171 modified as follows: 
1 to 100 GPa. 10 units phosphoglucomutase and 15 units gJucose-6-phosphate 
dehydrogenase (Boehringer Mannheim Biochemicals, Indianapolis. IN) are diluted 
20 to 1 mL in Buffer A (described hereinafter). Buffer A is at pH 7.2 and contains 50 
mM HEPES. 100 mM KCI. 2.5 mM etrryteoegr/cortetraacetic acid (EGTA), 2.5 mM 
MgOj, 3.5 mM KH 2 P0 4 and 0.5 mM drthiothreitol. 20 pi of this stock is added to 80 
pi of Buffer A containing 0.47 mg/mL glycogen, 9.4 mM glucose. 0.63 mM of the 
oxidized form of nicotinamide adenine dinucteotide phosphate (NADP+). The 
25 compounds to be tested are added as 5 pL of solution in 14% dimethytsutfoxide 
(OMSO) prior to the addition of the enzymes. The basal rate of GPa enzyme 
activity in the absence of Inhibitors is determined by adding 5 pL of 14% OMSO 
and a fufty-inhibited rate of GPa enzyme activity is obtained by adding 20 pL of 50 
mM of the positive control test substance, caffeine. The reaction is followed at 
30 room temperature by measuring the conversion of oxidized NADP+ to reduced 
NADPH at 340 nm. 



To measure the GPa enzyme activity in the reverse direction, the 
conversion of glucose- 1 -phosphate into glycogen plus inorganic phosphate is 
measured by the general method described by Engers et al. (Engers, H.D.. 
Shechosky, S. and Madsen. N.B. (1970) Can. J. Bkxhem. 48, 746-754) modified 
5 as follows: 1 to 1 00 pg GPa is diluted to 1 mL in Buffer B (described hereinafter). 
Buffer B is at pH 7.2 and contains 50 mM HEPES. 100 mM KCI. 2.5 mM EGTA, 
2.5 mM Mgda and 0.5 mM dithiothreitol. 20 pL of this stock is added to 80 pL of 
Buffer B with 1.25 mg/mL glycogen. 9.4 mM glucose, and 0.63 mM glucose- 1- 
phosphate. The compounds to be tested are added as 5 pL of solution in 14% 
10 OMSO prior to the addition of the enzyme. The basal rate of GPa enzyme activity 
in the absence of added inhibitors is determined by adding 5 pL of 14% DMSO and 
a fully-inhibited rate of GPa enzyme activity is obtained by adding 20 pL of 50 mM 
caffeine. This mixture Is Incubated at room temperature for 1 hour and the 
inorganic phosphate released from the glucose-1-phosphate is measured by the " 
1 5 general method of Lanzetta et al. [Lanzetta. PA., Alvarez, LJ.. Reinach, P.S. and 
Candia, OA (1979) Anal. Bkxhem. 100, 95-97] modified as follows: 150 pL_of 10 
mg/mL ammonium molybdate. 0.38 mg/mL malachite green in 1 N HO is added to 
100 pL of the enzyme mix. After a 20 minute incubation at room temperature, the 
absorbance is measured at 620 nm. 
20 The above assays carried out with a range of concentrations of test 

compound allows the determination of an ICg, value (concentration of test 
compound required for 50% inhibition) for the in vflro inhibition of GPa enzyme 
-activity by that test compound. 

Administration of the compounds of this invention can be via any method 
25 which delivers a compound of this invention preferentially to the desired tissue (e.g. . 
fiver and/or cardiac tissues). These methods include oral routes, parenteral, 
intraduodenal routes, etc Generally, the compounds of the present invention are 
administered in single (e.g., once daily) or multiple doses or via constant infusion. 
The compounds of this invention are useful, for example, in reducing or 
30 minimizing damage effected directly to any tissue that may be susceptible to 

ischemia/reperfusion injury (e.g.. heart, brain, lung, kidney, liver, gut. skeletal muscle, 
retina) as the result of an ischemic event (e.g.. myocardial infarction). The active 
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compound is therefore usefully employed prophytactically to prevent, i.e. 
(prospectively or prophytactically) to blunt or stem, tissue damage (e.g.. myocardial 
tissue) in patients who are at risk for ischemia (e.g.. myocardial ischemia). 

Generally, the compounds of this invention are administered orally, or 
parenteral (e.g.. intravenous, intramuscular, subcutaneous or intramedullary). 
Topical administration may also be indicated, tor example, where the patient is 
suffering from gastrointestinal disorders or whenever the medication is best applied to 
the surface of a tissue or organ as determined by the attending physician. 

The amount and timing of compounds administered will, of course, be 
dependent on the subject being treated, on the severity of the affliction, on the 
manner of administration and on the judgement of the prescribing physician. Thus, 
because of patient to patient variability, the dosages given below are a guideline and 
the physician may titrate doses of the drug to achieve the treatment that the physician 
considers appropriate for the patient. In considering the degree of treatment desired, 
the physician must balance a variety of factors such as age of the patient, presence 
of preexisting disease, as well as presence of other diseases (e.g.. cardiovascular 
disease). 

Thus, for example, in one mode of administration the compounds of this 
invention may be administered just prior to surgery (e.g., within twenty-four hours 
before surgery for example cardiac surgery) during or subsequent to surgery (e.g.. 
within twenty-four hours after surgery) where there is risk of myocardial ischemia. 
The compounds of this invention may also be administered in a chronic daily mode. 

An amount of the compounds of this invention is used that is effective for 
ischemic protection. A preferred dosage is about 0.001 to 100 mg/kg/day of the 
compound of this invention. An especially preferred dosage is about 0.01 to 50 
mg/kg/day of the compound of this invention. 

The compounds of the present invention are generally administered in the 
form of a pharmaceutical composition comprising at least one of the compounds of 
this invention together with a pharmaceutica&y acceptable vehicle or diluent. Thus, 
the compounds of this invention can be administered individually or together in any 
conventional oral, parenteral, rectal or transdermal dosage form. 

For oral administration a pharmaceutical composition can take the form of 
solutions, suspensions, tablets. piUs. capsules, powders, and the like. Tablets 



containing various excipients such as sodium citrate, calcium carbonate a 
phosphate are employed along with various disintegrants such as starch and 
preferably potato or tapioca starch and certain complex silicates, together with 
binding agents such as polyvinylpyrrolidone, sucrose, gelatin and acacia. Additionally, 
lubricating agents such as magnesium s tea rate, sodium lauryl sulfate and talc are 
often very useful for tabletling purposes. Solid compositions of a similar type are also 
employed as fillers in soft and hard-filled gelatin capsules; preferred materials in this 
connection also include lactose or mifk sugar as well as high molecular weight 
polyethylene glycols. When aqueous suspensions and/or elixirs are desired for oral 
administration, the compounds of this invention can be combined with various 
sweetening agents, flavoring agents, coloring agents, emulsifying agents and/or 
suspending agents, as well as such diluents as water, ethanol. propylene glycol, 
glycerin and various like combinations thereof. 

For purposes of parenteral administration, solutions, for example, in sesame 
or peanut oil or in aqueous propylene glycol can be employed, as well as sterile 
aqueous solutions of the corresponding water-soluble salts. Such aqueous solutions 
may be suitably buffered, if necessary, and the liquid diluent first rendered isotonic 
with sufficient saline or glucose. These aqueous solutions are especially suitable for 
intravenous, intramuscular, subcutaneous and intraperitoneal injection purposes. In 
this connection, the sterile aqueous media employed are all readily obtainable by 
standard techniques well-known to those skilled In the an. 

For purposes of transdermal (e.g..topical) administration, dilute sterile, 
-aqueous or partially aqueous solutions (usually in about 0.1% to 5% concentration), 
otherwise similar to the above parenteral solutions, are prepared. ■ 

Methods of preparing various pharmaceutical compositions with a certain 
amount of active ingredient are known, or will be apparent 'm fight of this disclosure, to 
those skilled in this art. For examples of methods of preparing pharmaceutical 
compositions, see Reminoton's Pharmaceutical Sciences. Mack Publishing 
Company. Easter, Pa.. 15th Edition (1975). 

Pharmaceutical compositions according to the invention may contain for 
example 0.0001 %-95% of the compound(s) of tfts invention. In any event, the 
composition or formulation to be administered will contain a quantity of a 
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compound(s) according to the invention in an amount effective to treat the 
disease/condition of the subject being treated. 

The two different compounds of this combination of this invention can be co- 
administered simultaneously or sequentially in any order, or as a single 
5 pharmaceutical composition comprising a compound of Formula I and an aldose 
reductase inhibitor as described above or a gtycogen phosphorylase Inhibitor as 
described above or a cardiovascular agent 

Since the present invention has an aspect that relates to the treatment of the 
disease/conditions described herein with a combination of active ingredients which 
1 0 may be administered separately, the invention also relates to combining separate 
pharmaceutical compositions in kit form. The kit comprises two separate 
^pharmaceutical compositions: a compound of Formula 1 a prodrug thereof or a salt of 
such compound or prodrug and a second compound as described above. The kit 
comprises means for containing the separate compositions such as a container, a 
1 5 divided bottle or a divided foil packet Typically the kit comprises directions for the 
* administration of the separate components. The kit form is particularly advantageous 
when the separate components are preferably administered in different dosage forms 
(e.g.. oral and parenteral), are administered at different dosage intervals, or when 
titration of the individual components of the combination is desired by the prescribing 
20 physician. 

An example of such a kit is a so-called blister pack. Blister packs are well 
known in the packaging industry and are being widety used for the packaging of 
pharmaceutical unit dosage forms (tablets, capsules, and the Bke). Blister packs 
generally consist of a sheet of relatively stiff material covered with a foil of a 

25 preferably transparent plastic material. During the packaging process recesses are 
formed in the plastic foil. The recesses have the size and shape of the tablets or 
capsules to be packed. Next the tablets or capsules are placed in the recesses and 
the sheet of relatively stiff material is sealed against the plastic foil at the face of the 
foil which is opposite from the direction in which the recesses were formed. As a 

30 result the tablets or capsules are sealed in the recesses between the plastic foil and 
the sheet. Preferably the strength of the sheet is such that the tablets or capsules 
can be removed from the blister pack by manually applying pressure on the recesses 



whereby an opening is formed in the sheet at the place of the recess. The tablet or 

capsule can then be removed via said opening. 

It may be desirable to provide a memory aid on the kit. e.g.. in the form of 

numbers next to the tablets or capsules whereby the numbers correspond with the 
5 days of the regimen which the tablets or capsules so specified should be ingested. 

Another example of such a memory aid is a calendar printed on the card, e.g., as 

follows "First Week. Monday. Tuesday. ...etc.... Second Week. Monday. Tuesday,..." 

etc. Other variations of memory aids will be readily apparent A "dairy dose" can be 

a single tablet or capsule or several pills or capsules to be taken on a given day. 
1 0 Also, a daily dose of Formula I compound can consist of one tablet or capsule while a 

dairy dose of the second compound can consist of several tablets or capsules and 

vice versa. The memory aid should reflect this. 

In another specific embodiment of the invention, a dispenser designed to 

dispense the daily doses one at a time in the order of their intended use is provided. 
1 5 Preferably, the dispenser is equipped with a memory-aid, so as to further facilitate 

compliance with the regimen. An example of such a memory-aid is a n 

counter which indicates the number of dairy doses that has been dispensed. 

example of such a memory-aid is a battery-powered micrc-chip memory coupled with 

a liquid crystal readout or audible reminder signal which, for example, reads out the 
20 date that the last daily dose has been taken and/or reminds one when the next dose 
is to be taken. 

The compounds of this invention generally will be administered in a 
•convenient formulation. The following formulation examples are illustrative only and 
are not intended to limit the scope of the present invention, 
25 In the formulations which follow, "active ingredient" means a compound(s) of 

this invention. 
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Formulation 1: Gelatin Capsules 



Active ingredient 
Starch, NF 

Starch ftowable powder 
Silicone fluid 350 centistokes 



Quantity (mg/capsule) 
0.25-100 



0-50 
0-15 



A tablet formulation is prepared using the ingredients below: 

Formulation 2: Tablets 

Quantity (mg/taOlet) 



Ingredient 
Active ingredient 
Cellulose. rnicrccrystaUine 
Silicon dioxide, fumed 
Stearate acid 



0.25-100 
200-650 
10-650 
5-15 



The components are blended and compressed to form tablets. 
Alternatively, tablets each containing 0.25-100 mg of active Ingredients an 
made up as follows: 

Formulation 3: T ablets 

' Quantity (mg/tablet) 



Active ingredient 



Cellulose, rnicrocrystalline 
Polyvinylpyrrolidone (as 10% solution in water) 
Sodium carboxymethyl cellulose 



0.25-100 
45 
35 
4 

4.5 
0.5 



Talc 



The active ingredient, starch, and cellulose are passed through a No. 45 
1 0 mesh U.S. sieve and mixed thoroughly. The solution of polyvinylpyrrolidone is mixed 
with the resultant powders which are then passed through a No. 14 mesh U.S. sieve. 
The granules so produced are dried at 50 c - 60"C and passed through a No. 18 mesh 
U.S. sieve. The sodium carboxymethyt starch, magnesium stearate. and talc. 



previously passed through a No. 60 U.S. sieve, are then added to the granules which, 
after mixing, are compressed on a tablet machine to yield tablets. 

Suspensions each containing 0.25-100 mg of active ingredient per 5 ml dose 
are made as follows: 

Formulation 4: Suspensions 

Quantity (mg/5 ml) 



Active ingredient 

Sodium carboxymethyl cellulose 

Syrup 

Benzoic acid solution 

Flavor 

Color 

Purified Water to 



0.25-100 mg 
50 mg 
1.25 mg 
0.10 mL 
q.v. 
q.v. 
5mL 



The active ingredient is passed through a No. 45 mesh U.S. sieve and mixed 
with the sodium carboxymethyl cellulose and syrup to form smooth paste. The 
benzoic acid solution, flavor, and color are diluted with some of the water and added, 
with stirring. Sufficient water is then added to produce the required volume. An 
aerosol solution is prepared containing the following ingredients: 
Formulation 5: Aerosol 



Ingredient 




Quantity (% by weight) 


Active ingredient 




. 0.25 


Ethanol 




25.75 


Propetlant 22 (Chlorodifluoi 


romethane) 


74.00 



The active ingredient is mixed with ethanol and the mixture added to a portion 
of the propetlant 22, cooled to 30"C, and transferred to a filling device. The required 
amount is then fed to a stainless steel container and diluted with the remaining 
propellant The valve units are then fitted to the container. 
Suppositories are prepared as follows: 
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Formulation 6: Suppositories 



Ingredient 


Quantity (mgysuppository) 


Active ingredient 


250 


Saturated fatty acid glyce rides 


2.000 



The active ingredient is passed through a No. 60 mesh U.S. sieve and 
suspended in the saturated fatty acid glyce rides previously melted using the minimal 
necessary heat The mixture is then poured into a suppository mold of nominal 2 g 
capacity and allowed to cool. 



Formulation 7: Intravenous Solution 



Ingredient 


Quantity 


Active ingredient 


25 mg- 10,000 mg 


Isotonic saline 


1,000 mL 



The solution of the above ingredients is intravenously administered to a 
The active ingredient above may also be a combination of agents. 



GENERAL EXPERIMENTAL PROCEDURES 
NMR spectra were recorded on a Varian XL-300 (Varian Co., Palo Arto, 
Cafifomia) a Bruker AM-300 spectrometer (Bruker Co.. Billerica, Massachusetts) or a 
Varian Unity 400 at about 23*C at 300 or 400 MHz for proton. Chemical shifts are 
expressed in parts per million downfield from trimethylsiiane. The peak shapes are 
denoted as follows: s, singlet d. doublet: t triplet, q, quartet; m, multiples bs abroad 
singlet Resonances designated as exchangeable did not appear in a separate NMR 
experiment where the sample was shaken with several drops of D2O in the same 
solvent Atmospheric pressure chemical ionization mass spectra (APCIMS) were 
obtained on a Fisons Platform II Spectrometer. Chemical ionization mass spectra 
(CIMS) were obtained on a Hewlett-Packard 5989 instrument (Hewlett-Packard Co.. 
Palo Alto. California) (ammonia ionization. PBMS). Where the intensity of chlorine or 
bromine-containing ions are described the expected intensity ratio was observed 
(approximately 3:1 for "O^'Cl-containing ions and 1:1 for 79 Br/ 0, Br-containing ions) 



and M is based on K CI and 78 Br. In some cases only representative 1 H NMR and 
APCIMS peaks are given. 

Column chrornatography was performed with either Baker Silica Gel (40 yim) 
(J.T. Baker, Phillipsburg. N.J.) or Silica Gel 60 (EM Sciences, Gibbstown, N J.) in 
glass columns or in Flash 40*" or Flash 12™ (Btotage) (Charlottesville. VA) columns 
under low nitrogen pressure. Radial Chromatography was performed using a 
Chromatron. (Harrison Research) (Palo Alto, CA) Unless otherwise specified, 
reagents were used as obtained from commercial sources. Dimethytformarnide, 2- 
propanol, tetrahvdrofuran, and dicrtoromethane used as reaction solvents were the 
anhydrous grade supplied by Atdrich Chemical Company (Milwaukee. Wisconsin^ 
Microanalyses were performed by Schwarzkopf Microanalytical Laboratory. 
Woodside. NY. The terms "concentrated* and *coevaporated" refer to removal of 
solvent at water aspirator pressure on a rotary evaporator with a bath temperature of 
less than 50* C. Reactions conducted at *0-20*C" or "0-25'C" were conducted with* 
initial cooling of the vessel in an insulated ice bath which was allowed to warm to 
room temperature over several hours. The abbreviation "mm - and "h" stand for 
"minutes' and "hours" respectively. 

Reference to the hydrochloride salt in the Example names below includes 
monc-or di-satts as appropriate in the particular Example. 

EXAMPLE 1 

Titanium tetrachloride (0.28 mL, 2.56 mmol) was added to a solution of ethyl 
•diazoacetoacetate (0.35 mL. 2.56 mmol) and aniline (0.47 mL, 5.12 mmol) in 5 mL of 
dichloroethane. After heating at reflux for 16 hours, the solution was quenched with 
an aqueous 2 N KOH solution, and 10 mL each of hexanes and diethyl ether were 
added. The separated organic phase was washed with water, dried over sodium 
sulfate, filtered and concentrated in vacuo. The product was purified by sifica gel 
chromatography ekiting with 0-15% ethyl acetate in hexanes to provide 168 mg of the 
title compound. 

I *H NMR (CD 3 OD) 6 1.4 (L 3H), 2.6 (s, 3H), 4.4 (q. 2H). 7.5-7.6 (m, 2H). 7.6- 

7.7 (m. 3H). 
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EXAMPLE 2 

MPthvi 4-methvi-5-Dhenvl-4H-1 .2.4-triazole-3-<arboxv1ate 

rV-Methy! benzamlde (5 g. 37 mmol) was converted to the thioamide by 
treatment with Lawesson's reagent (10 g. 25 mmol) in dimethoxyethane (100 mL) at 
60 'C for 4 hours. After an aqueous extractive work-up with methylene chloride, 
drying over sodium sulfate, and filtering, the organic phases were concentrated in 
vacuo to afford 2.68 g of the thioamide as a yeUow solid. This material (2.86 g. 17.75 
mmol) was treated directly with methyl iodide (3.87 mL, 62 mmol) in acetone (100 
mL). After stirring overnight at room temperature, the mixture was concentrated in 
vacuo to afford 2.48 g of the N.S-dimethylisothiobenzanijde hydroiodide as a yellow 
solid. This material (2.48 g. 8.46 mmol) was dissolved in 50 mL of methanol and 
cooled in an ice bath as anhydrous hydrazine (0.518 mL, 16.51 mmol. dissolved in 10 
mL of methanol) was slowly added to the solution. While cooling in an ice water bath, 
the mixture was stirred for 2.5 h and ether (about 200 mL) was added to form a 
precipitate. The resulting slurry was stirred for 3 additional hours before the solid was 
collected by filtration and rinsed with ether, to afford 2. 1 5 g of the N-methyl 
benzamidrazone hydroiodide as a white solid. 

1 H NMR (CDjOD) 6 2.95 (s. 3H). 7.6 (m. 4H). 7.7 (m, 1H). 

The preceding N-methyl benzamidrazone hydroiodide (1 g, 3.61 mmol) was 
dissolved in 5 mL of pyridine and treated with methyl oxalyi chloride (0.89 mL, 9.6 
mmol). After the exothermic addition, the reaction mixture was stirred at room 
temperature overnight before being concentrated in vacuo. The resulting residue was 
combined with 10 mL of water and extracted with ethyl acetate (3 x 75 mL). The 
combined organic phases were washed with water (2 x 25 mL). dried over sodium 
sulfate, tittered, and concentrated in vacuo to give a yellow solid which was purified 
by silica gel chromatography eluting with 5% methanol in methylene chloride to afford 
200 mg of the title compound. 

1 H NMR (CD a OD) 5 3.9 (s. 3H). 4.0 (s. 3H). 7.6 (m, 3H). 7.7 (m. 2H). 

The title compounds of Examples 3A-3T were prepared using procedures 
analogous to that described in KDnsberg. E. Synthesis 1972, 475. 



EXAMPLE 3A 

fi-MRthvk2-/il-mBthoxvD henvlV2H-1 ■2.3-triazole-4-carboxvtiC acid 

Acetoacetanilide (25.0 g. 0.14 mol) and sodium nitrite (12.65 g . 0.18 mot) 
were dissolved in aqueous sodium hydroxide solution (140 ml, 1 N) and the resulting 
solution was added dropwise over 20 min to an aqueous solution of sulfuric acid (120 
ml cone. H2SO4 in 950 ml water) cooled in an ice bath. The reaction mixture was 

stirred at 0 °C for 30 min, then the precipitate was filtered and washed with water to 
yield 2-hydroxyiminoacetaniBde (22.64g.. 78% yield) as a pale yellow solid. 

Sodium methoxide (0.89 g, 0.017 mol) was added to a solution of 4- 
methoxyphenylhydrazine hydrochloride (Z89 g. 0.016 mol) in 10 ml ethanot and after 
5 min the mixture was fBtered and the filtrate added to a warm solution of 2- 
rjydroxyirrdnoacetoacetanaide (3.25 g, 0.0158 mol) in 5 ml ethane!. The resulting 
solution was briefly heated to reflux, then allowed to cod to room temperature, 
whereupon a precipitate formed. The precipitate was filtered and washed with 2:1 
hexane/ethyt acetate to yield 2-bydroxytrrancK3-(4-iT»thoxy^ 
acid anilide as a yellow solid (3.16 g. 61% yield). 

2-Hydroxyimiru>3-(4-meihoxy^ acid anilide (3.16 g, 

0.01 mol) was added over a 2 mm period to a refluxing solution of potassium 
hydroxide (3.2 g, 0.05 mol) in 12 ml 2-ethoxyethanol. The reaction mixture was 
refluxed for 15 min. then cooled to room temperature. The precipitate that formed 
was filtered and washed with diethyl ether. The solid was dissolved in 15 ml water 
and the resulting solution was acidified with dilute aqueous hydrochloric acid. The 
aqueous solution was extracted with 3x20 ml ethyl acetate and the combined ethyl 
acetate extracts were washed with 40 ml water and 40 ml brine, dried (anhydrous 
sodium sulfate) and concentrated in vacuo to yield the title compound (0.8* g) as a 
reddish solid. By a similar treatment of the solids that formed in the filtrate from the 
ether wash, a further 0.805 g of the product was obtained (1 .65 g total yield. 73% 
yield). 

*H NMR (CD3OD) 6 2.58 (s, 3H); 3.83 (s. 3H): 6.9-7.0 (m. 2H); 7.74 (d. 1H); 
7.99 (d. 1H). 
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The title compounds of Examples 3S-3T were prepared using procedures 
analogous to that used for Example 3A. 

PXAMPLE 3B 

ft _ Mo «hv<-?-fA-R t irfamc T YirhPrTviv2H.i ? 3-triazole-4-cartX)xv|ic acid 
5 21% yield. 

*H NMR (CD3OD) 5 2.59 (s. 3H); 8.05 (d, 2H); 8.25 (d. 2H). 

PXAMPLE 3C 

5 - M ^thvt.?.f?-r T T ftth^" he " v '>- ?H -'' 2.3^riazrte-4-rarbpxvlic acid 
98% yield. 

10 1 H NMR (CDCI3) 6 2.33 (S, 3H>; 3.87 (s, 3H); 6.97-7.14 (m t 2H); 7.3-7.55 

(m. 2H). 

w PXAMPLE 3D 

frMeth>rt-2^4 ^ hvteLitf^vlDhftn^ 
50% yield. 

15 'H NMR (CDCI,) 5 2.6 (s, 3H); 3.06 (s, 3H); 8.01 (d. 2H); 8.29 (d. 2H). 

* EXAMPLE 3E 

fi-MethvU2-f a- rr^thnwphenvtvyH-i .2.3-Wa7ol<v4-carboxyiic acid 
46% yield. 

*H NMR (CDCI 3 ) 6 2.34 (s. 3H); 3.82 (s, 3H); 6.92 (m. 1H); 7.36 ( t. 1H); 
20 7.61-7.68 (m, 2H). 

FXAMPLE 3F 

5-M*.thvi2-f s-oui n oRnviV2H-i 2 3-triazole-4-carhoxylic acid 
67% yield. 

'H NMR (DMSO-de) 8 2.56 (s, 3H); 7.67 (m, 1H); 7.89-7.99 (m. 2H); 8.2 (d. 
25 1H); 8.55 (d, 1H); (9.01. s, 1H). 

EXAMPLE 3G 

5 4^MhvU9.fB-i SOQ uinofinviV2H-i .2.3-trifl7olft -4-carbQXYiic acid 
31% yield, 

'H NMR (DMSO-de) 6 2.57 (s. 3H); 7.85 (t. 1H); 8.09 (d. 1H); 8.17 (d. 1H); 
30 8.34 (d. 1H); 8.63 (d. 1H); 9.48 (s, 1H). 

FXAMPLE 3H 

^ M^hvL^f^.tnM^ H.i^.s triaznlp- 4-carboxvlic acid 



44% yield 

a H NMR (400 MM2, CDCI 3 ) 6 2.35 <s. 3H), 2.50 (s. 3H), 7.36 (d. J=8. 2H), 
7.87 (d. J=8. 2H). 13.42 (S. 1H). 
APCIMS 216(M-ir 
5 EXAMPLE 31 

2-/A-Chl D r 0 Dhe n vlU5.m e thvt-2H.1 ? 3-triaZOle-4-CarbOXYliC ACM 

22% yield 

*H NMR (400 MHz. CDCI 3 ) 8 2.5 (s, 3H), 7.41 (d. J=8, 2H), 8.00 (d, J=8. 
2H). 13.53 (s. 1H). 
10 APCIMS 236 [M-1]' 

EXAMPLE 3J 

9^3 4.r)i ^tnmph«n yi VS-methvl-2H- 1 .2.3-triazole^-carboxvliC-agid 
14% yield 

NMR (400 MHz, CDCI 3 ) 5 2.48 (s, 3H). 7.43 (d. J=8. 1H), 7.86 (dd, 
15 J«2.4. 8.8. 1H), 8.15 (d, J=2.4. 1H). 
APCIMS 271 IM-11" 

EXAMPLE 3K 

? {r-PiP h^Y*-?"- 1 ? 3-tha2ote-4-rarboxvlic acid 
29% yield 

20 1 H NMR (400 MHz, DMSO) 8 7.48 (m, 4 H) 7.60 (m, 2H). 7.88 (m, 2H), 

8.10 (m.2H). 13.61 (s. 1H). 
APCIMS 264IM-1] 

PXAMPLE 3L 

^>nhtnroDhen vHVfi-rnBthvt-2H-i ■2.3-triazole-4-carboxvlic acid 
25 40% yield 

'H NMR (400 MHz, DMSO) 6 2.47 (s. 3H). 7.67 (d. J=1.6. 1H). 7.92 (d. 
J=1.6. 2H). 

APCIMS 270[M-ir 

EXAMPLE 3M 

30 ^Pth^2-im-toMV2H-l.2.3-tria20te-4-carbQXYlic add 
66% yield 

'H NMR (400 MHz. DMSO) 8 2.37 (s. 3H), 2.47 (s. 3H). 7.23 (m, 1H). 
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7.41 (m, 1H). 7.77 (m. 2H), 13.40 {bs, 1H). 
APCIMS 216 IM-1] 

EXAMPLE 3N 

o ^-^t 1 |nrnph^ rt viVS-m ftth V t-2H-i .2.3-triazo!e-4-carboxvlic acid 
5 62% yield 

1 H NMR (400 MHZ. DMSO) 8 2.50 (s. 3H). 7.51 (m. 1H). 7.59 (m, 1H), 
7.96 (m,2H). 

APCIMS 236 [M-1V 

FXAMPLE 3Q 

10 ?-phAnvi-5-//i- p r»PYiv?H-i -2.3-tria70le-4-carboxvlic acid 
20% yield. 

'HNMR (400 MHz, CD3O0) 8 1.00 (t, >7. 3H). 1.78 (m, 2H), 3.13 (m. 
2H). 7.42 (m. 1H). 7.52 (m, 2H). 8.07 (m. 2H). 
APCIMS 230 [M-1)' 
15 EXAMPLE 3P 

7 ^h*»nvi-5-cthyi-2H-i ■2.3-tria70le~4-<artX3Xvnc acid — 
63% yield 

1 H NMR (400 MHz, CD 3 OD) 5 1 .33 (t, J=7.6, 3H). 3.15 (m, 2H). 7.41 (m. 
1H). 7.52 (m, 2H). 8.08 (m. 2H). 
20 APCIMS 216{M-ir 

EXAMPLE 3Q 

S - Mft thY'- 7 -^ 1rifluor nf1fWthv ' nnenv,v2H -' 1 -2.3-triarote^-carbQxvlic add 
37% yield 

1 H NMR (400 MHz, CD 3 OD) 8 2.57 (s, 3H). 7.71 (m. 2H), 8.32 (m. 2H). 
25 APCIMS 270 IM-ir 



? - fV Ki a nhth a ipn V iv5-methvi-?H-i 2 .3-tria7nifM-c,arhoxYtic acid 
54% yield 

'H NMR (400 MHz. DMSO-d 6 ) 5 2.57 (s, 3H), 7.64 (m. 3H), 7.82 (d. 
30 J=7.2, 1H). 7.94 (dd, J=2, 5.6, 1H). 8.12 (m, 2H). 
APCIMS 252IM-1]" 
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EXAMPLE 3S 

^ P thvt-2-f8 -^t.inotinvi\.2H-l ? 3-triazole-4-c8rpoxYtic add 
24% yield 

1 H NMR (400 MHz. CD 3 OD) 8 2.63 (s. 3H). 7.64 (dd. J=4.4. 8. 1H). 7.76 
(t, J=7.8, 1H). 8.00 (dd. J=1.4, 7.4. 1H). 8.18 (dd. J=1.2, 84, 1H), 8.50 (dd. J=1.6, 
8.4. 1H), 8.88 (dd, J=1.6. 4. 1H). 

APCIMS 253IM-1]- 

FXAMPLE 3T 

9 ^3.B ro monh »n Y llS-m e thvi-?H.l ? ^tri^ole~4^rboxylic add 
44% yield 

»H NMR (400 MHz, DMSO-d 6 ) 8 2.47 (s. 3H). 7.51 (t, J=8, 1H). 7.64 (dd. 
JsS.2.1. 1H). 7.98 (dt, J= 8.0.1. 1H). 8.10 (d. J=1, 1H), 13.54 (bs. 1H). 
APCIMS 236 [M-ir 

FXAMPLE 4 

F.-IN M.Di m »thxrirarhamnvlV?-nhRnVl-?H-1 ?,3-triaZPHv4-CflrPg?<YliC add 

A solution of 5-rnemyl-2-pr»eny»-2H-1.2.3-trlazole-4^rboxylic acid (10.2 g. 50 
mmol) and NaOH (17.6 g. 440 mmol) in water (375 mL) at 23 *C was treated with 
KMnO* (30.8 g, 195 mmol). The resulting solution was heated at reflux for 17 h. 
cooled to 23 *C and treated with ethanol (50 mL). The resulting mixture was filtered 
to remove MnO,. The filtrate was acidified with HO (cone.) to pH 1. The resulting 
white solid was collected by filtration. The filtrate was concentrated to half volume 
and more solid was collected by filtration. The two combined batches of solid were 
-dried in vacuo to afford 11.1 g (95%) of 2-phenyl-2W-1 ,2,3-tnazole^.5-dicarboxyi>c 
add. 

A suspension of 2-phenyt-2H-1 .2.3-triazoie4,5-dicarboxylic acid (2.00 g, 8.58 
mmol) in methanol (50 mL) at 23 *C was treated with HjS04 (cone. 0.477 mL. 8.58 
mmol). The mixture was refluxed for 15 h, cooled to 23 'C and partitioned between 
NaHCOj (saL aq. sol.) and EtOAc. The aqueous layer was extracted with another 
portion of EtOAc. The combined organic extracts were washed with brine, dried over 
) MgS0 4 and concentrated in vacuo to afford 1 .61 g (72%) of dimethyl 2-phenyl-2H- 
1.2,3-triazole-4,5-dicarboxylate. 

'H NMR (400 MHz, CDCI 3 ) 5 4.01 (s, 6H). 7.49 (m, 3H). 8. 1 3 (m, 2H). 
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APCIMS 262 [M+1]* 

A solution of dimethyl 2-phenyl-2W-1 .2,34riazole^,5-dicarboxy1ate (0.522 g, 
2.00 mmol) In methanol (40 mL) at 23 'C was treated with a solution of KOH (0.236 
g, 4.20 mmol) in methanol (5 mL). The resulting solution was stined at 23 *C for 17 h 
and partitioned between NaHCO a (sat. aq. sol.) and ether. The aqueous layer was 
washed with ether and acidified carefully to pH 1 with Ha (cone). The resulting 
mixture was extracted with EtOAc. The organic extract was washed with brine, dried 
over MgS0 4 and concentrated in vacuo. The residue was purified by radial 
chromatography (2 mm plate, CH 2 CI 2 -"«thanol-acetjc acid 90:10:1) to afford 0.42 g 
(85%) of 5-methoxycarbonyt-2-phenyl-2>M ,2.3-triazole-4-carboxyiic acid. 

A solution of 5-methoxycart)ony1-2^enyV-2H-1.2.3-tria20}e^H3rtx)xylic acid 
(0.203 g. 0.82 mmol) in dry DMF (3 mL) at 23 *C was treated with 
carbonyldiimidazole (0.146 g. 0.90 mmol). The resulting mixture was stirred for 1 .5 h 
at 23 X. cooled to 0 *C and treated with dimethylamine (2.0 M in THF, 2.05 mL, 4.10 
mmol). The resulting mixture was allowed to warm to 23 *C over 16 h and 
concentrated in vacuo. The residue was partitioned between water and EtOAc. The 
aqueous layer was extracted with an additional portion of EtOAc. The combined 
organic extracts were washed with HCI (1 M), brine. NaHC0 3 (sat aq. sol.) and brine, 
dried over MgS0 4 and concentrated in vacuo. The residue was purified by filtering it 
through a silica gel plug (EtOAc-bexanes 50:50) to afford 0.201 g (89%) of methyl 5- 
(N,f«inrKsthylcarbamoy1V2-prw^ 

A solution of methyl 5HN,^n^trVcarbamoyl>-2^rienyi-2^1.2.3-triazDle-4- 
carboxylate (0.195 g, 0.71 mmol) in THF (3.6 mL) at 23 *C was treated with LiOH (1 
M aq.. 3.6 mL, 3.6 mmol). The resulting suspension was stirred for 15 min at 23 "C 
and partitioned between ether and water. The aqueous layer was acidified to pH 1 
with HCI (cone). The resulting white solid was collected by filtration, washed with 
water, and air-dried to provide 0.164 g (89%) of 5KW.nWin^trrylrarbamoyIV2s>henyl- 
2H-1 ,2,3-triazole-4-carboxyiic acid. 

'H NMR (400 MHz. CDCI 3 ) 5 3.26 (bs. 3H), 3.65 (bs, 3H). 7.50 (bs. 3H). 
8.13 (bs. 2H). 

APCIMS 261 [M+1]* 



FXAMPLE 5 

f5-Methvl-2- n r*»rwi-2H-i ^.S-triazole^-carbonvltauanidinp hydrochloride 

Guanidine hydrochloride (2.42 g. 25.32 mmol) was dissolved in 20 ml of 
anhydrous methanol and then treated with sodium methoxide (1.50 g, 27.83 mmol). 
added in one portion at room temperature. The reaction mixture was stirred under 
nitrogen for 1 hour, then filtered under a nitrogen atmosphere. The solids were 
washed with anhydrous methanol (3 x 10 ml) and the filtrate concentrated under 
reduced pressure. Anhydrous benzene (60 ml) was added to the residue, the mixture 
reconcentrated in vacuo and the residue was dried under high vacuum. Anhydrous 
d imelhytf ormamide (10 ml), anhydrous tetrahydrofuran (20 ml) and methyl 4-methyM" 
2-phenyl-2«-1 ,2,3-triazole-5-carboxytate (1 .00 g, 4.60 mmol) were added to the solid 
residue and the resulting mixture was heated at 70 °C under nitrogen for 7 h. then 
stirred at ambient temperature overnight The reddish colored solution was then 
diluted with water (90 ml) to give the free base corresponding to the title compound 
as a tan solid (0.53 g, 47% yield). 
APCIMS 242.9 [M-HT 

*H NMR (DMSO-Oe) 6 2.54 (s, 3H). 7.37 (L 1H). 7.53 (m. 2H). 7.92 (m, 2H). 

The title compound was prepared by suspending the free base (100 mg, 0.41 
mmol) in 1 0 ml of diethyl ether and bubbling excess hydrogen chloride gas into the 
mixture. The mixture was stirred under nitrogen overnight then filtered to give the title 
compound as a white solid (85.2 mg. 74% yield). 

1 H NMR (DMSO-dW 5 2.55 (s. 3H). 7.48 (t. 1H). 7.6 (m, 2H). 8.12 (m. 2H). 
-8.56 (s. 2H). 8.73 (s. 2H). 11.62 (s. 1H). 

EXAMPLE 6A 

hydrochloride 

Guanidine hydrochloride (5.29 g. 55.3 mmol) was dissolved in 30 ml of 
anhydrous methanol and then treated with sodium methoxide (3.04 g. 56.2 mmol). 
added in one portion at room temperature. The reaction mixture was stirred under 
nitrogen for 1 hour, then filtered under a nitrogen atmosphere. The solids were 
washed with anhydrous methanol (3 x 15 ml) and the 
reduced pressure. Anhydrous benzene (60 ml) was 



added to the residue, the mixture 
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reconcentrated in vacuo and the resulting guanidine free base was dried under high 
vacuum. The residue was suspended in a mixture of 10 ml anhydrous THF and 10 
ml anhydrous DMF and the resulting mixture was used in the subsequent step. 

A solution of 5-rr«thyi-2K2-methoxypheriyl)-2r+1,2.3-triazd 
acid (2.15 g, 9.2 mmol) and carbonyldiimidazole (1 .64 g. 10 mmol) in 30 ml DMF was 
stirred at room temperature under nitrogen for 2 h. The resulting mature was added 
to the mixture of guanidine in THF and DMF previously prepared and the reaction 
mixture was stirred overnight under nitrogen at room temperature. The reaction 
mixture was then poured into 200 ml of cold water and the aqueous mixture was 
extracted with 10x70 ml ethyl acetate. The combined organic extracts were dried 
(Na^SO^ and concentrated in vacuo to an orangish solid (1.83 g). The crude product 
was triturated with diethyl ether to yield 0.59 g of the free base corresponding to the 
title compound. The title compound was prepared by dissolving the free base in 40 
ml methanol and bubbling excess hydrogen chloride gas into the solution. After 
stirring for several hours the resulting precipitate was filtered and washed with diethyl 
ether to give the title compound as a tan solid (0.5 g, 17% yield). _ 

1 H NMR (DMSO-d 6 ) fi 2.54 (s. 3H); 3.8 (s, 3H); 7.14 (t. 1H); 7.32 (d. 1H); 
7.52-7.7 (m. 3H); 8.45 (s. 2H); 8.66 (s. 2H); 11.37 (s. 1H). 

The title compounds of Examples 6B-6V were prepared according to 
procedures analogous to those described in Example 6A 
EXAMPLE 6B 

r^MPthvU2W 4wnethoxvDher^^ 

hydrochloride 

50% yield. 

*H NMR (DMSO-de) 8 2.55 (s. 3H); 3.83 (s. 3H); 7.15 (d. 2H); 8.06 (d. 2H); 
8.56 (s, 2H); 8.73 (s. 2H); 1 1.58 (s. 1H). 

EXAMPLE 6C 
f5-Meth^2 -M-su»amcnrfor>en^y2^ 

hydrochloride 

50% yield. 

'H NMR (DMSO-de) 5 2.58 (s. 3H); 7.55 (s. 2H); 8.04 (d. 2H); 8.35 (d. 2H). 
8.62 (s. 2H); 8.79 (s. 2H); 11.84 (s. 1H). 



EXAMPLE 6P 

r^Pthvl-2-U-rmthvlsulfonvlohen^^ 
hyrirnf^loride 

20% yield. 

5 1 H NMR (DMSO-de) S 2.58 (s. 3H): 3.3 (s. 3H): 8.15 (d. 2H); 8.47 (d. 2H); 

8.81 (s. 2H); 8.99 (s. 2H); 12.12 (s. 1H). 

FXAMPLE 6E 

[ft.M f thyl-?-/a-meth r,xvnhRnvlV2H-l 9 3-triazole~4^rbonvnauantdine 

hydrochloride. 
10 35% yield. 

*H NMR (DMSO-d 6 ) 8 2.47 (s, 3H); 3.86 (s, 3H); 7.05 (dd, 1H); 7.5 (t. 1H); 
7.67 (m. 2H); 8.47(bs. 2H); 8.74 (bs. 2H). 

FXAMPLE 6F 

r^M*mvl-2.f5-ou mniirivri2H-i ? ^trt^ole-4-Garborrvflouantdine hydrochloride 
15 67% yield. 

1 H NMR (DMSO-d 6 ) 8 2.62 (s. 3H); 7.79 (m 1H); 8.02 (m. 1H); 8.17 (d. 1H); 
8.32 (d. 1H): 8.69 (bs. 4H); 8.92 (d, 1H); 9.12 (s. 1H); 11.7 (s. 1H). 

EXAMPLE EG 

fs.Mrthvt-g-fs-i !M Mulnoi inviv9H.i 7 5utri^oie-4-carbonvnniianidine hydrochloride 
20 52% yield. 

1 H NMR (DMSO-*) 8 2.63 (s. 3H); 8.01 (t. 1H); 8.46 (d. 1H): 8.52 (d. 1H); 
8.7 (m. 6H); 9.74 (s, 1H): 11.7 (s. 1H). 

FXAMPLE 6H 

p-/n.TnMi5.rrethvU7H-i ? 34ria?olfH^rbonYnQuanKline 
25 97% yield 

1 H NMR (400 MHz, DMSO) 8 2.30 (s. 3H), 2.50 (s. 3H). 7.30 (d. J=8. 
2H), 7.79 (d. J=8.2H). 

APCIMS 259(M+ir 

EXAMPLE 6l 

30 f?-<4-Chlom a h e nv ^ 5- m e thYl2rf^ 
98% yield 

'H NMR (400 MHZ. DMSO) 8 2.51 (s. 3H). 7.56 (d, J=6. 2H), 7.S1 (d. J=S. 
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2H). 

APCIMS 279[M+ir 

FX AMPLE 6 J 

tr n 1 D a 1 inm pbenxO=5 jnBttal^ 2 ^riazoie^-carrmnvnquanidine 
5 100% yield 

'H NMR (400 MHz, DMSO) 5 2.55 (s. 3H). 7.81 (d. J=8. 1H), 7.92 (dd, 
J=2.8.8.8,1H). 8.11 (d.J=2.4.1H). 
APCIMS 311IM-1]- 

FXAMPLE 6K 

88% yieid 

1 H NMR (400 MHz, DMSO) 5 7.41 (m. 4H), 7.52 (m. 2H), 7.90 (m, 2H). 

8.04 (m. 2H). 

APCIMS 307tM+ir 
15 FXAMPLE 6L 

n g r7ir t1 , nmr hpnv<vfi-mPthvl-?H.l.? 3-triazp)g-4-carbQnvnquanidine 

90% yield 

i H NMR (400 MHz, DMSO) 6 2.54 (S. 3H). 7.63 (S. 1H). 7.89 (S. 2H). 
APCIMS 313IM+1] 4 
20 FXAMPLE 6M 

[r f m T fr ^y^ ^thvi- 9^1 2.3-tri a 2olp-4-rart>onvnquanidine 
92% yield 

1 H NMR (400 MHz, DMSO) 6 235 (s, 3H). 2.51 (s, 3H), 7.16 (m, 1H). 
7.37 (m. 1H). 7.83 (m, 2H). 
25 APCIMS 259[M+1]* 

FXAMPLE 6N 

lfnY |y?wnemvt-2H.i ? ^triazoift^-cartonvnnitanidme. 



92% yield 

*H NMR (400 MHz, DMSO) 5 2.54 (s, 3H). 7.46 (m. 1H). 7.56 (m. 1H), 



30 7.91 (m, 2H). 

APCIMS 279 [M-M]* 
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EXAMPLE 60 

[? .Ph»nyt.«uf ».pfooviv2H-i 2 3-triazQie^art>onYnquanirtine hydrochloride 
83% yield 

VNMR (400 MHz, CD 3 OD) 6 1.02 (t, J=7. 3H). 1.81 (m. 2H). 3.15 (m, 
5 2H), 7.48 (m, 1H). 7.50 (m. 2H). 8.15 (m, 2H). 
APCIMS 273[M+lf 

FX AMPLE 6P 

f?-Phftny'- s -^ thvl - 7H - 1 .2.3-tria y niA^artionviVnMnWine hydroch l oride 
79% yield 

10 1 H NMR (400 MHz, CD 3 OD) 8 1.36 (t, J=8.4. 3H). 7.15 (m, 2H). 7.48 

(m, 1H). 7.55 (m,2H). 8.16 (m. 2H). 
APCIMS 259[M+ir 

FXAMPLE 6Q 

( ?.P^f^i-7f^i.2 3-tria7olft-4-carbonvl)quanid i ne 
15 82% yield 

n H NMR (400 MHz. DMSO) 6 7.30 (m, 1H). 7.57 (m. 2H). 8.01 (m. 2H), 

8.19 (S. 1H). 

APCIMS 231 [M+1]* 

EXAMPLE 6R 

20 p-^TriflucireriM g hY!^^ 
hydrochloride 

94% yield 

'H NMR (400 MHz, CD3OD) 5 2.66 <s, 3H). 7.81 (d, J=4.8. 2H). 8.41 (m. 

2H). 

25 APCIMS 313 tM+IJ* 

FXAMPLE 6S 

p-fi^ianhthaiPnyivfi-rrn»thvi - ?H.i 2 3-tria7olft-4-carbQnvnQuanidim > hydrochloride 
93% yield 

'H NMR (400 MHz, CD,OD) 6 2.61 (s, 3H), 7.61 (m. 3H), 7.82 (d. J*6. 
30 1H), 7.97 (m, 1H), 8.02 (m. 1H), 8.10 (d, J=8. 1H) . 
APCIMS 295[M+lf 
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EXAMPLE 6T 

S2si a : Q i iufl ^ t y-^tr*-?H-' l . r^-tnaztn^-r^rtwnvllqupnidme hydrochloride 
6% yield 

'H NMR (400 MHz, CD 3 OD) 6 2.64 (s. 3H),. 7.61 (m. 1H). 7.73 (t. J»7.8. 
5 1H). 7.96 (dd, J=1-4. 7.4. 1H), 8.13 (dd. J=1.4. 4.2. 1H), 8.45 (dd, J=1.8, 8.6. 1H). 
8.86 (dd. J=1.6.4.4. 1H). 

APCIMS 296|M+1]* 

FXAMPLE 6U 

^ BmmQB teD y|}^jn g jh^^ hvdrocn i gride 

10 89% yield 

*H NMR (400 MHz, CD,OD) 8 2.63 (s. 3H). 7.50 (t, J=8.2. 1H), 7.64 (dd, 
J-2.0.1. 1H). 8.12 (m. 1H). 8.34 (t, J=2.1H). 
APCIMS 323 [M+1]* 

EXAMPLE 6V 

Hydrochloride 

80% yield 

1 H NMR (400 MHz. CD 3 OD) 8 3.08 (s. 3H), 3.19 (s, 3H). 7.59 (m, 3H). 

8.18 (m, 2H). 
20 APCIMS 302 [M-H]* 

/ EXAMPLE 7 

a p hfnY ^- n Y dmwmethvl-2H- l -2 3-triazole-4-cart>onvl>qu?nKlinft hYdrochloride 

A solution of guankJine hydrochloride (1 .15 g. 12.0 mmol) in methanol (5 mL) 
at 23 e C and under a nitrogen atmosphere was treated in one portion with sodium 
25 methoxide (0.65 g. 1 2 mmol). The resulting suspension was stirred for 1 h and 

filtered. The filtrate was concentrated in vacuo. The residue was dissolved in ethanol 
(10 mL) and added to 2^henyl-5-hydroxymethyl-2H-1.2.3-triazole^-carboxylic acid 
lactone (0.41 g, 2.0 mmol) (Potlet, P.; Gelin, S. Synthesis 1979, 977) at 23 «C. The 
resulting solution was stirred for 15 rrtin and concentrated in vacuo. The residue was 
30 triturated with water and filtered. The solid was air-dried to afford 0.43 g (81% yield) 
of the free base corresponding to the title compound. This material in 5 ml methanol 
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was treated with hydrogen chloride (4 M in dioxane, 2 ml. excess) for 1 hr at 23 "C 
and concentrated in vacuo to afford the title compound (0.48 g, 79% yield). 

1 H NMR (400 MHz. DMSO-d 6 ) 8 8.74 (bs. 2H). 8.59 (OS. 2H), 8.16 (d, 
J=7.6. 2H). 7.62 (t. J=8.0. 2H). 7.52 (L J*7.4. 1H). 4.83 (s. 2H). 
5 APCIMS 261 [M+11* 

EXAMPLE BA 

^^n vl-i-ph^nvuiH-1 7 ■vtri ay ntt^4- ca rhonvi>Quanidinff hydrochloride 

5-Methyt-1-phenyl-lH-1 .2.3-triazole-4-carboxylic acid ethyl ester (333 mg, 
1.44 mmol) was reacted with guanidine (7.9 mmol). obtained as in Example 5, in 10 
10 mL of methanol at reflux. After 1 6 hours, the mixture was concentrated in vacuo, the 
residue taken up in toe water and extracted with ethyl acetate (3 x 20 mL). The 
combined organic layers were dried over sodium sulfate, filtered and concentrated in 
vacuo. The product was purified by silica gel chromatography eluting with 10% 
methanol in methylene chloride to afford 63 mg of the desired acykjuanidine. 
1 5 Transformation to the hydrochloride salt in the manner described in Example 7 
afforded the title compound. 

. 1 H NMR (DMSO-d*) 8 2.54 (s. 3H). 7.6-7.7 (m. 5H), 8.5 (bs, 2H), 8.7 (bs. 
2H). 11.6 (bs, 1H). 

APCIMS 245 (M*ir 
20 The title compound of Example 8B was prepared using a procedure 

analogous to that used for Example 8A. 

FXAMPLE 8B 

■(^P t h Y^^nvi^f f 1 ? 4-tri a7 oi ft .3^rtx>nvn a uantriinft hydrochloride 

n H NMR (DMSO-d 6 ) 8 3.9 (s, 3H). 7.6 (m. 3H). 7.8 (m, 2H), 8.5 (bs, 2H). 8.9 
25 (bs. 2H). 11.8 (bs. 1H). 

APCIMS 245 [MM]* 

The title compounds of Examples 9A-9N were prepared using procedures 
analogous to that described in Bajnati, A; Kokel. B.; Hubert-Habart, M. Bull. $oc. 
Chim. Fr. 1987.318. 
30 FXAMPLE 9A 

p t hyl 3.mgthvM-M - mPthnXNmhenvlV1 H-DVraZOle-4-CarpQXylate 
3% yield. 
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NMR (CDCI 3 ) 6 1.36 (t. 3H); 2.54 (s. 3H); 3.84 (s. 3H); 4.3 <q. 2H); 6.96 
(d. 2H); 7.56 (d. 2H); 8.23 (s. 1H). 

FXAMPL F 9B 

Ethvl 5-methvU1 44^ e thoxvPhenv1V1 H.Dvrazo»e^-cartoQxvlate 
5 6% yieJd. 

'H NMR (CDCI 3 ) 8 1.33 (t, 3H); 2.48 <s, 3H); 3.81 (s. 3H); 4.27 (q. 2H); 6.94 
(q. 2H); 7.26 (q, 2H); 7.96 (s. 1H). 

EXAMPLE 9C 

Fthvi 5.methvi-i-f4>sutfamovtohenv1 V1 /^Dvrazote^-cartMXYtate 
10 77% yield. 

1 H NMR (DMSO-cfe) 8 1.28 (t. 3H); 2.56 (s. 3H); 4.25 (q. 2H); 7.52 (s. 2H)); 
7.78 {d. 2H); 7.96 {d. 2H); 8.05 (S. 1H). 

EXAMPLE 9D 

Fthvi S-nncthvl-l-M.trifluQrQmethoxvDhenvfVI H-ovra7ole-4-carboxvlate 
15 32%yieki. 

'H NMR (CDCb) S 1-37 (t, 3H); 2.58 (s, 3H); 4.32 (q, 2H); 7.34 {q. 2H); 7.46 
(q. 2H); 8.03 (s, 1H). 

EXAMPLE 9E 

Eth yl 5^thvt-1- /2^emoxvohgnv>V1f^vrazo^^TfaQ»dale 
20 63% yield. 

'H NMR <CDCI 3 ) 8 1.34 (L 3H); 2.34 (s. 3H): 3.77 (s. 3H); 4.3 (q. 2H); 7.02 
{m, 2H); 7.28 (q, 1H); 7.41 (m. 1H); 8.01 (s. 1H). 

FXAMP! F flF 

Fthvi R-mftthvt-1 W4^m*»thvtsutfonv)Dhenvl V1 H-Pvrazole-4-carboxvlate 
25 46% yield. 

A H NMR (CDCI 3 ) 8 1.35 (t, 3H);6.63 (s. 3H); 3.08 (s, 3H); 4.3 (q, 2H): 7.65 
(d, 2H); 8.05 (d. 2H); 8.08 (s. 1H). 

EXAMPLE SG 
Ethyl 5^thyl-H2^yridYiV1H-ima^e-4-cart?oxYteiB 
30 50% yield. 

1 H NMR (DMSO-d 6 ) 8 1.28 (t 3H); 2.78 (s, 3H); 4.24 (q, 2H); 7.43-7.47 (m, 
1H); 7.78 (m. 12H); 8.02 (m, 2H); 8.53 (m 1H). 



EXAMPLE 9H 

Fthvi ^mPthvWl^S^tjinolinvlVIH-Dvr^ole^-carbQXVlate 
6% yield. 

'H NMR (DMSO-d 6 ) 6 1.27 (t, 3H); 2.27 (s. 3H): 4.25 (q. 2H); 7.55 (m. 1H); 
5 7.60 (m, 1H); 7.74 (d. 1H); 7.89 (t 1H); 8.1 (s. 1H): 8.2 (d. 1H); 8.97 (m, 1H). 

EXAMPLE 91 

Fthvi 5.mPthv1.1.f4-ovridvlV1H^vra20le>4.carboxvlate 
22% yield. 

'H NMR (DMSO-de) 8 1.27 (t. 3H); 2.64 (s. 3H); 4.23 (q. 2H); 7.64 (d. 2H); 
10 8.09 (s, 1H);8.73(d, 2H). 

EXAMPLE SJ 

Flhyl 5-mftthYH-f3-mgthQyYlphenYlV1 Ujotiazotesfccaitemadalfl 

77% yield 

n H NMR (OMSO-d 6 ) 6 1.26 (t. 3H); 2.49 (s. 3H); 3.78 (s, 3H); 4.22 (q, 2H); 
15 7.03-7.08 (m, 3H); 7.42 (t. 1H); 7.97 (s. 1H). 

EXAMPLE 9K 

Fthvi S-m»thvM .n -nhthaifl7invivi H-ovra2ole-4-carhoxvtale 
43% yield. 

'H NMR (DMSO-d fl ) 5 1.28 (t, 3H); Z51 (s. 3H); 4.25 (q, 2H); 7.89 (d, 1H); 
20 8.09 (q. 1H); 8.1 (q. 1H); 8.19 <s, 1H); 8.32 (d. 1H); 9.84 (s, 1H). 

EXAMPLE 9L 

Fthvi ^PthvUVM^u^QlinvlVl^pvrazDle^^rtJoxvlate and Ethvt 3-methYH-(4- 

' nuinolinyl V1 ^Yrazpte-^rbQxyJate 
68% yield. 

25 1 H NMR (DMSCMfc) 6 1.19. 1.25 (2t, 3H); 2.33 (s, 3H); 4.06. 4.25 (2q. 2H); 

7.41, 7.70 (2d. 1H); 7.61, 7.82 (2t. 1H); 8.15 (m, 2H): 9.06 (d. 1H). 



Fthvi 5-meth^-l-f6^utnolinv1V1H-pvra2Qle-4-cart>QXvtate 
40% yield. 

30 'H NMR (OMSO-cfe) 8 1.26 (t, 3H); 2.57 (s. 3H); 4.22 (q. 2H); 7.61 (m. 1H); 

7.89 (d, 1H); 8.04 (s. 1H); 8.16 (d. 1H); 8.19 (s. 1H); 8.43 (d. 1H); 8.96 (d. 1H). 
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FXAMPLE 9N 

Fthyi 1 -/2.bromQDhenvlV5-cvclonronvl-1 H-Dvra7Qle-4-cart?QXVlate 
78% yield 

*H NMR (400 MH2, CDC» 3 ) 8 0.80 (bs. 4H). 1.36 (t. J=7.2. 3H). 1.87 (m, 
5 1H), 4.30 (q, J=7.2. 2H). 7.41 (m, 3H). 7.71 (dd. J=1.4. 8. 1H). 8.03 (s, 1H). 
APCIMS 335 (M*1f . 337 [M+3J* 

The title compounds of Example 10A-10K were prepared using procedures 
analogous to that described in Menozzi. G.; Mosti, L; Schenone, P. J. Heterocycl. 
10 Oiem.. 1987, 24, 1669. 

FXAMPLE 10A 

Ethyl fV^dnnrna^-1-/2 6-dichlorooheTiv<>-1H-PYrazote-4-C3rbOXvlate 
82% yield. 
APCIMS 325 [M+1]* 
15 'H NMR (CDCI 3 ) 8 1.77-1.84 (m. 1H), 8.07 (s. 1H). 

EXAMPLE 10B 

Ethvl 5-methvl-1-fnaphthalen-1-vlV1 H-ovrazole-4-carboxvtate 
93% yield. 
APCIMS 281 [M+lf 
20 n H NMR (CDCIa) 5 2.31 (s, 3H) . 8.14 (s. 1H). 

EXAMPLE IPX 
Et hyl 5-mettT)^Hquino|jn^v1V1^ ^jYfi^7nl ^^nboxv1ate 
66% yield. 
APCIMS 282 [M+1]* 
25 1 H NMR (CDCI 3 ) 6 2.33 (s. 3H) . 8.13 (s, 1H). 

EXAMPLE 10D 

Ethyl &-^op^ppy1-Hs^i^gi'T>^Y^V1^fs?Yr^zole^^rt)o^^ 

89% yield. 
APCIMS 308 [M+1]* 
30 *H NMR (CDd 3 ) 8 1.81-1.88 <m, 1H) . 8.10 (s. 1H). 

EXAMPLE 1QE 

Ethvl 5-cvtf nprogyH-fquinplin-S-YlVl r^pyrazole^-cartwxYlsl? 



88% yield. 
APCIMS 308 [M+1]* 

NMR (CDCI 3 ) 5 .8.95 (dd. J=1.8. 4.2. 1H). 8.24 (d. J«8.8, 1H), 8.10 (s. 
1H). 7.79 (t, J=7.8. 1H). 7.72 (dt, J=8.4. 0.8. 1H), 7.58 (d, J=7.2. 1H), 7.41 (m. 1H). 
4.31 (q. J=7.2. 2H). 1.76 (m, 1H). 1.37 (t. J=7.2, 3H). 0.67 (m. 4H). 

EXAMPLE 1QF 

Fthvi fi^vrinnropvl-1 -<ouinolin-8-vll1 H-ovrazokM-carboxvlate 
82% yield. 
APCIMS 308 (M+lf 

NMR (CDCI 3 ) 6 1.80-1.87 (m, 1H) . 8.09 (s, 1H). 

Mf»thvi 5-ftthvt-1-(QuinQlin-S-v1V1 H -PvrazQle-4-carboxvtate 
30% yield. 
APCIMS 260 [M-1V 

'M NMR (CD0 3 ) 6 0.94-0.97 (t, 3H) , 8.10 (s,1H). 

EXAMPLE 10H 

Ethvl S-cv c iporQDvM -(isoouinolin-8-vlH H-ovrazokM-carboxvtate 
24% yield. 
APCIMS 308 {M*lf 

1 H NMR (CDCI3) 8 3.25-3.31 (m. 1H) , 9.57 (s. 1H). 

EXAMPLE 1QJ 

Ethvl 5-cvclQorpnvl.1 A 2-trffluoromethvl phenyl 11 H-Dvrazole-4-carboxvtate 
88% yield. 
APCIMS 325 [M+lf 

'H NMR (COCl 3 ) 8 1.70-1.77 (m. 1H) . 8.00 (s, 1H) ; 

EXAMPLE lflK 
Ethvl 5-cv riQpropyt-l-ohenvl-1H-Dvra70te-4-cartKixYlate 
89% yield. 
APCIMS 257 fM+1]* 

NMR (CDCI 3 ) 8 1.87-2.00 (m, 1H) . 8.00 (s. 1H). 
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FXAMPLE 11 

Pihy! 9^thvi.^nh < >nvt.?w. fTV m> 0 ie-3^afboxvlate (Exnmnlf UALaDd Ethyl 1- 
mp<hvi.?Unh<.nv1-iH-nv my fti^5^af»>oxvlate (Example 11 B). 

The lithium salt of ethyl 2,4^ioxo-*-phenyl-butyrele (Murray, W. V.; Wachter. 

5 M. P. J. Hetenxyd. Chem. 1989. 26. 1 389) (1 .0 g. 4.4 mmol) was combined in 4 ml 
absolute ethand with methyl hydrazine {0.2 g. 4.4 mmol). end hydrochloric acid (1.2 
mL of a 4 N solution In dtoxane. 4.8 mmol). After heating the mixture at reflux for 2 h. 
the solution was concentrated in vacuo and the residue purified by silica gel 
chromatography using 5-20% ethyl acetate in hexanes as eluant to provide earlier 

10 eluting Example 1 1 A (0.32 g. 31 %) and later eluting Example 1 1 B (0.38 g. 38%). 

FXAMPLE 11A 
Fthyl 7.mPthv4-S-nhf>nvt.?H-ovra7r>lR-3-cart>OXVlate 

'H NMR (CD s OD) 5 1.4 (t, 3H). 4.15 (s. 3H), 4.3 (q. 2H). 7.2 (s. 1H). 7.3 (L 
1H). 7.4 (t. 2H). 7.8 (d. 2H). 
15 APCIMS 231 [M+1]* 

FXAMPLE 11 B 
Fthvt i^nfithvl-5-nhPnvt-i H-ovrazol&-3-carboxytate 

1 H NMR (CD 3 OD) 6 1.4 (t. 3H), 3.9 (s. 3H). 4.3 (q. 2H). 6.8 (s. 1H). 7.4-7.5 
(m, 5H). 

20 APCIMS 231 IM+1] 4 

The title compounds of Example 12A-12B were prepared using procedures 
analogous to that described in BajnatL A.; Hubert-Habart, M. Buff. See Chim. Fr. 
1988. 540. 

25 EXAMPLE 12A 

n.R.rtvl ^^thvt.1-fnulnoKn.5-vlV1H^vraz< 

A mixture of 5-acetyluradl (0.231 g. 1.5 mmol). S 
dihydrochtoride (0.41 8 g. 1 .8 mmol) and HCA (cone. 0.75 mL, 9 mmol) in n-butand 
(15 mL) was heated at reflux for 20 h. cooled to 23 "C, and concentrated in vacuo. 

30 The residue was dissolved in n-butanol (10 mL). The resulting solution was treated 
with H 3 S0 4 (cone. 0.96 mL. 18 mmol). heated at reflux for 20 h. cooled to 23 °C and 
concentrated in vacuo. The residue was partitioned between EtOAc and NaOH (1 



M). The aqueous layer was extracted three times with EtOAc. The combined 
organic extracts were dried over Na 2 S0 4 and concentrated in vacuo. The brown 
solid residue was purified by flash chromatography (Flash 40S. hexanes-acetone 8:2) 
to afford 0.279 g (60%) of the desired product as a white solid. 
5 *H NMR (400 MHz. CDCI 3 ) 6 0.96 (t. J=7. 3H). 1 .45 (sextuptet. J=7.2. 2H). 

1.72 (quintet. J=6.8. 2H). 2.60 (s. 3H). 4.28 (quartet. J=8.6. 2H). 7.24 (s. 1H). 7.47 
(ddd. J=0.8. 4.4. 8.8. 1H). 7.58 (d. J=7.2, 1H). 7.76 (t. J=8. 1H). 8.21 (m, 1H). 
8.30 (d. J=8. 1H). 8.98 (dd. J=1.4. 3. 1H). 
APCIMS 310[M+1J* 

10 

The title compound of Example 12B was prepared using a procedure 
analogous to that used for Example 1 2A. 

FXAMPLE 12B 

n^.rtyi wtennumoiin-s-viva^nethvl-l H-ovrazde-4-cerfrcxYlate 
15 43% yield 

*H NMR (400 MHZ. CDCI 3 ) 5 0.94 (t. J=7.4. 3H). 1.44 (sextuplet. J=7.6. 
2H). 1.70 (quintuplet, J=6.8. 2H). 2.58 (s. 3H). 4.26 (t, J=6.6. 2H). 7.66 (t. J=7.7. 
1H). 7.75 (m. 2H). 8.05 (d, J=8. 1H). 8.21 (s. 1H). 8.57 (d. J=6. 1H). 9.33 (s. 1H). 
APCIMS 310 {M+1]* 
20 EXAMPLE 13A 

f^^thvuw?-methoxvphenv1V1H-cvrazpl&^-CTrtx??^ic a dd 

To a solution of ethyl 5-methyl-1^2-methoxyphen>1)-1H-pyrazole^- 
carboxylate in 15 ml methanol and 17 ml water was added 20 ml of 1 N sodium 
hydroxide and the resulting mixture was refluxed overnight under nitrogen. The 
25 methanol was removed in vacuo and the aqueous phase was acidified with dilute 
aqueous hydrochloric add solution and extracted with 2x70 ml ethyl acetate. The 
combined ethyl acetate extracts were washed with 70 ml water and 70 ml brine, dried 
over sodium sulfate and concentrated in vacuo to a white solid (2.14 g. 85% yield). 

A H NMR (CDO,) 5 2.37 (s. 3H); 3.79 (s. 3H); 7.04 (q. 2H); 7.3 (d. 1H); 7.44 
30 (m. 1H); 8.09(8. 1H). 
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The title compounds of Examples 138-132 were prepared using procedures 
analogous to that used for Example 1 3A 

FXAMPLE 13B 

iVMrthvr-i-^wTiPthox^^ acid 
5 57% yield . 

^H NMR (DMSO-CW 8 2.39 (S. 3H); 3.77 (s. 3H); 7.01 (d. 2H); 7.76 (d. 2H): 
8.72 (s. 1H). 

EXAMPLE 13C 

ft-M»thyi-i-/4-nv»tri oxvph6nvlVl H-ovra2ole-4-carboxvtic acid 
10 91% yield. 

»H NMR (DMSO-dk) 8 2.43 (s. 3H); 3.81 (s. 3H); 7.08 (d. 2H); 7.41 (d. 2H); 
7.9 (s.1H>;12.4 (s. 1H). 

EXAMPLE 13D 

fi-M P thyi.w4.suifamovlDhenvlVl H-ovrazole-4-carboxvlic acid 
15 51% yield. 

n H NMR (DMSO-d 6 ) 8 2.46 (s. 3H); 7.48 (s. 2H): 7.72 (d. 2H); 7.92 (d. 2H); 
7.98 (s,1H). 

EXAMPLE 13E 

S-Mftthv'- 1 ^-^"™^^ acid 
20 91% yield. 

'H NMR (DMSO-d 6 ) 8 2.45 (s. 3H); 7.53 (t. 1H>; 7.65 (m. 2H); 7.95 (s. 1H); 
12.5(s. 1H). 

EXAMPLE 13F 

*-M»thvi-i -M-mgthvlsulfonvIM H-ovrazde-4-carP0xvlic acid 
25 82% yield. 

1 H NMR (DMSO-de) 6 2.55 (s. 3H); 3.26 (s, 3H): 7.81 (d. 2H); 7.83 (s. 1H); 
8.02 (d. 2H); 12.5 (s, 1H). 

EXAMPLE 13G 
fi-Mftthvl-V{ 2 -PYridYlVl H-pvra2Qle-4-carbQXY(ic acid 
30 91% yield. 

'H NMR (DMSO-de) 6 2.78 (s. 3H); 7.45 (q, 1H); 7.77 (d. 1H); 7.95-8.05 (m, 
2H); 8.53 (d. 1H); 12.55 (s. 1H). 



EXAMPLE 13H 
^^hvLW^uinoKn^VIN^wrarol^^arboxvlic add 
75% yield. 

'H NMR (DMSO-dW 6 2.27 (s. 3H); 7.56 (m. 1H); 7.62 (m. 1H); 7.77 (d. 1H); 
5 7.91 (t. 1H); 8.07 (s. 1H): 8.21 (d. 1H): 8.99 (m. 1H). 

FXAMPLE 131 
fi-f^thvl-l 4A-nvndv^V-T H-nvra7nl^-4-carboxv1te add 
3% yield. 

*H NMR (DMSO-d fl ) 8 2.62 (s. 3H); 7.61 (q. 2H); 7.95 (s. 1H); 8.68 (q. 2H). 
10 EXAMPLE 13J 

^Mf^Y*- 1 -J3-methoxvnhenvlM H-ovrazoltM-cafboxytic add 
98% yield. 

1 H NMR (DMSO-d«) 8 2.46 (s. 3H); 3.76 (s. 3H); 7.04 (m. 3H); 7.41 (m. 1H); 
7.91 (s. 1H): 12.4 (S. 1H). 
15 EXAMPLE 13K 

fi^Pthvui wi ^>hmala7invivi H-Dvra70le~4-carboxv1ic add 
84% yield. 

'H NMR (DMSO-d 6 ) 6 2.57 (s. 3H); 7.88 (d. 1H): 6.07-8.18 (m. 3H); 8.34 (d. 
1H); 9.86 (s. 1H). 
20 EXAMPLE 13L 

*-M»thyi-i .u-nuinoiinviy i H-ovrezole^-rartxaxvlic add 
66% yield. 

'H NMR (DMSCMfc) 6 2.31 (s. 3H); 7.42 (d. 1h); 7.62 (dd. 1H); 7.7 (d. 1H); 
7.83 (t. 1H): 8.10 (d and s. 2H); 9.06 (d. 1H); 12.5 (bs. 1H). 

25 EXAMPLE 13M 

84% yield. 

1 H NMR (DMSO-d 6 ) 6 2.63 (s. 3H); 7.66 (m. 1H); 7.98 (d. 1H): 8.07 (s. 1H): 
8.22 (m, 2H); 8.48 (d. 1H); 9.02 (d. 1H). 
30 FXAMPLE 13N 

A-MethvM-ohenvM H-nvrazole-3-carppxvlic add 

NMR (CDCl 3 ) 8 2.4 (s. 3H). 7.4 (t. 1H). 7.5 (t. 2H). 7.7 (d. 2H). 7.8 (s. 
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1H). 

APCIMS 203 [M+1]* 

EXAMPLE 1 3Q 

3-Melhvt-1 -phenyl- 1 H-pvrazole-4-cartx3xvlic acid 
5 *H NMR (CD 3 OD) 6 2.5 (S. 3H). 7.4 (t. 1H), 7.5 (t. 2H), 7.8 (d. 2H). 8.6 (s, 

1H). 

APCIMS 203 [M+1]* 

EXAMPLE 13P 

S-Cvdonropvt-I -phenyl- 1 H-pvrazole-4-carboxvlic acid 
10 94% yield. 

APCIMS 227 [M~ir 

*H NMR (DMSO-de) 8 1.99-2.06 (m. 1H) . 7.88 (s. 1H). 

EXAMPLE 13Q 

S-Cvrtooropvl-1 -f 2.6-dicritarcphenvlV1 H-Pvrazole-4-carboxvlic acid 
15 99% yield. 

APCIMS 295 (M-ir 

1 H NMR (DMSO-de) 5 1.73-1.80 (m. 1H) , 7.98 (s, 1H). 

EXAMPLE 13R 

W2-8romc<3hen ylVS-^dQproPv1-1H-pvrazole-4-cafboxv1ic acid 
20 93% yield 

1 H NMR (400 MHz. DMSO-d 6 ) 8 0.66 <bs. 4H). 1.82 (m. 1H), 7.50 {m, 
3H). 7.80 (dd. J=1.2. 7.6, 1H), 7.89 (s. 1H), 12.33 (s, 1H). 
APCIMS 307 [M+1]* . 309 [M+3f 

EXAMPLE 13S 

25 S-MethNrt-1WnaDhmalerv1-^V1H-ovrazole-4-cait>oxvltc acid 
79% yield 
APCIMS 251 lM-1f 

'H NMR (DMSO-de) 8 2.22 (s. 3H) . 7.09-7.11 <d. 1H). 

EXAMPLE 13T 

30 5-MethvH -(qumoHn-fr-vivi ^Yra2Pte^-cart?pxvlic acid 
65% yield. 
APCIMS 252 [M-ir 



'H NMR {DMSO-d 6 ) 5 2.13 (s. 3H) , 8.84-8.85 (d, 1H). 

FXAMPLE 13U 
S-Mr IfrYV 1 ■rwnmjtnoiin.s-vivi r^pvrazote^-carbc-xylic arid 
45% yield. 
APCIMS 252 [M-ir 

'H NMR (DMSO-d«) 5 2.24 <s. 3H) , 8.05 <s, 1H). 

EXAMPLE 13V 

f H" Y^nrP P V t -- | - fn " i " n ' in - R - v<v1 H-ovrarnle^-carbQXYlic acid 
66% yield. 

APCIMS 278 [M-ir ~ 
'H NMR (DMSO-de) 8 1.69-1.76 (m. 1H) , 7.97 (s, 1H). 

FXAMPLE 13W 
S-CvetoproPvM-jQuinolin-S-d^ atid 
56% yield. 
APCIMS 278 [M-1]* 

NMR (DMSO-d 6 ) 5 8.94 (dd, J=1.6. 4.0, 1H), 8.15 (dd, J=0.8, 8.4. 1H), 
7.87 (s. 1H). 7.85-7.83 (m. 1H), 7.71 (dd. J=1.2. 7.2. 1H). 7.59-7.51 (m, 2H), 1.79 
(m. 1H). 0.69 (m. 2H). 0.51-0.47 (m. 2H). 

EXAMPLE 13X 

«^ vrinpfom^-i -f 2-frifluofpmetnvlahenv1>-1 H-ovrazoKM-carfrOXYl'lC acid 
72% yield. 
APCIMS 295 [M-1]* 

*H NMR (DMSO-de) 8 1.71-1.78 (m. 1H) . 7.89 (s. 1H). 

EXAMPLE 13Y 
25 S-Ethvt-i-fouinolin-5-vlV1H-pvra2Qle-4-carbQXYlic acid 
98% yield. 
APCIMS 266 {M-ir 

1 H NMR (DMSO-rf 6 ) 6 0.75-0.79 (t. 3H) . 8.94-8.94 (d. 1H). 



15 



20 



30 2-Methv1-5-P h«»nvl.2>^pvra?ole-3-carboxvHc acid. 

2-Methyl-5-phenyl-2W-pyrazc^e-3-canXixylic acid ethyl ester (0.32 Q. 1 .39 
mmol) was dissolved in 4.5 mL of tetrahydrofuran. 1 .5 mL of methanol and 1 .5 mL of 
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water, and treated with lithium hydroxide hydrate (0.12 g, 2.78 mmol). After stirring at 
room temperature overnight, the mixture was acidified (pH - 1 ) with hydrochloric acid, 
and extracted with ethyl acetate (3x10 mL) and the combined organic phases 
washed with 10 mL of brine. The organic extracts were dried over sodium sulfate, 
5 filtered and concentrated in vacuo to afford a quantitative yield of the title compound. 

1 H NMR (CD 3 OD) 8 4.2 (s, 3H), 7.2 (s. 1H). 7.3 (t. 1H). 7.4 (t, 2H). 7.8 (d, 

2H). 

APCIMS 203 [M-Mf 

1 0 The title compounds of Examples 14B-14D were prepared using a procedure 

analogous to that used for Example 14 A. 

EXAMPLE 14B 

1-Methvl-5-phenvl-1H<jvrazple-3-cartaoxvtic acid 

1 H NMR (CDsOD) 5 3.9 (s. 3H), 6.8 (s. 1H), 7.4-7.5 (m. 5H). 
15 APCIMS 203[M+ir 

EXAMPLE 14C 

3-MPlhvU1 -/Quinolin-5-vlW1 H^razole-4-canboxvlic.acid 
86% yield 

'H NMR (400 MHz, DMSO-d fi ) 6 2.45 (s. 3H). 7.60 (ddd. J=1.2, 4.0. 8.8. 
20 1H). 7.73 <d. J=7.6.. 1H). 7.84 (t. J=8. 1H). 8.12 (d. J=8.4, 1H). 8.26 (d. J=8.8. 1H), 
8.59 (s. 1H). 8.97 (dd. J=1.2, 2.8. 1H). 8.98 (dd, J=1.4, 3, 1H). 
APCIMS 252[M-1V 

EXAMPLE 14P 

1 -/l«>nntnofir^vll3-methvt-1 B-Pvrazole--4-carboxvlic acid 
25 97% yield 

'H NMR (400 MHz, DMSO-d 6 ) 8 2.46 (s, 3H). 7.60 (m. 2H). 7.92 (d. 
J=7.2. 1H). 8.25 (d, J=8, 1H). 8.56 (d. J=6. 1H), 8.64 (s. 1H). 9.44 (s, 1H). 12.50 
(bs. 1H). 

APCIMS 252[M-ir 

30 

The title compounds of Examples 15A-15I1 were prepared using procedures 
analogous to that used for Example 6A 



EXAMPLE 15A 

[3-MethvU1 -J4-m e thnxvr>henvlVl H-pvrazole-4-carbonvflauanidine hydrochloride 
34% yield. 

'H NMR (DMSO-ds) 6 2.42 (s. 3H); 3.76 (s, 3H); 7.08 (d, 2H); 7.63 (d. 2H); 
5 8.32 (bs. 2H); 8.43 (bs. 2H); 9.45 <s, 1H). 

EXAMPLE 15B 

f 5-Methvl- 1 -(4-metWvnhPnvn-l H-nvra7Qle-4-carfaonvn a uanidine hydrochloride 
24% yield. 

'H NMR (DMSO-de) 8 2.49 (s, 3H); 3.82 (s. 3H); 7.08 (d. 2H); 7.44 (d. 2H); 
10 8.35 (bs. 2H); 8.63 (bs. 2H); 8.64 (s. 1H). 

EXAMPLE 15C 

fS-Memvl-1-M-sulfamovlphenyll-1 H-pvra zole-4-cartXOTvnpuanidine hydrochloride 
19% yield. 

1 H NMR (DMSO-de) 6 2.46 (s. 3H); 7.51 (s. 2H); 7.77 (d. 2H); 7.95 (d. 2H); 
15 8.31 (bs, 2H); 8.47 (bs. 2H); 8.58 (s. 1H). 

FXAMPLE 15D 

r^ethvl-1-f4-trifl u ornmgm 

hydrochloride 

20% yield. 

20 'H NMR (DMSO-de) 5 2.49 (s, 3H); 7.58 (d, 2H); 7.7 {d. 2H); 8.36 (bs. 2H): 

8.61 (bs. 2H); 8.69 (s, 1H); 11.75 (s. 1H). 

EXAMPLE 15E 

• fS-Mem^-i- t 2-metho x v o henv iViH-Dvrazole^^rbonvTlqugnidine hydrochloride 
27% yield. 

25 a H NMR (DMSO-a«) 8 2.27 (S. 3H); 3.76 (s. 3H); 7.1 <t. 1H); 7.27 (d, 1H); 

7.34 (d, 1H); 7.54L 1H); 8.34 (bs. 2H); 8.62 (bs, 3H). 

EXAMPLE 15F 

S-Methvl-1-f4-me thvisurfonvlVl H-cvra2ote-4-carPorwnauanidine hydrochloride 
51% yield. 

30 'H NMR (DMSO-de) 8 2.61 (s, 3H); 3.29 (s. 3H); 7.e5 (d. 2H); 8.0S (d+s. 

3H); 8.4-8.7 (bd. 4H); 11.9 (s. 1H). 
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FXAMPLE 15G 

^^ ^yUWg^^vlV IM^wrayplM^^^ 0 " 3 ""'^ hydrochloride 

60% yield. 

'H NMR (DMSOdo) 6 2.8 (s. 3H); 7.51 (s. 1H); 7.83 (d. 1H); 8.07 (t. 1H); 
5 7.5-8.2 (bs. 2H); 8.44 (s. 1H); 8.56 (s. 1H); 8.71 (s, 1H); 8.8 (s, 1H); 11.9 (s. 1H). 

FXAMPLE 15H 

Mr |nvl .^^,rinntin^Vi^n^^Qi»^-4^art»nvnauan}riinft hydrochloride 
53% yield. 

*H NMR (DMSO-d 6 ) 6 2.31 (s. 3H); 7.59 (m, 1H); 7.68 (d. 1H); 7.79 (d. 1H); 
10 7.93 <t, 1H); 8.27 (d. 1H); 8.55 (bs. 2H); 8.81 (bs. 2H); 8.98 {s. 1H); 9.00 (d. 1H). 

FXAMPI F 151 

^Mfifl abJ -/4-pvridviVi ^yr^TniA^-rartoonynQuanidine hydrochloride 
9% yield. 

*H NMR (DMSO-d«) 6 2.68 (s. 3H); 7.87 (d, 2H); 8.41 (bs. 2H); 8.67 (bs. 
15 2H); 8.86 (s and d. 3H). 

FXAMPLE 15J 

Mfl 1 ^ v uiw^^thownhenvi v i^nN^rte^4^fbQnvnnuanldine hydrochloride 
57% yield. 

*H NMR (DMSO-de> *» 2.5 (s. 3H); 3.77 (s. 3H); 7.07 (m. 3H); 7.43 (m. 1H); 
20 8.36 (bs, 2H); 8.66 (bs. 2H); 8.69 (s. 1H). 

EXAMPLE 15K 
^ M ^h^i^-ohihaiaTinvlllH-ov^ 
18% yield. 

*H NMR (DMSO-d,) 6 2.57 (s. 3H); 7.87 (d. 1H); 8.09 (q. 1H); 8.16 (q. 1H); 
25 8.36 (d. 1H); 8.49 (bs. 1H); 8.76 (bs. 2H); 9.90 (s. 1H). 

FXAMPLE 15L 

^ ^H^^A^u\^ \iny\vi H-nvra7nie-4-cart)onvfinu?»nicjine hydrochloride 
45% yield. 

*H NMR (DMSO-de) 5 2.39 (s, 3H); 7.5 (d, 1H); 7.70 (t, 1H); 7.86 (d. 1H); 
30 7.92 (t. 1H); 8.23 (d. 1H); 8.5 (bs. 2H); 8.77 (bs. 2H); 9.01 (s, 1H); 9.18 (s. 1H); 
12.2 (s. 1H). 



FXAMPLE 15M 

(f ^»thYUW6^uirTO tiny«l1H.nvra7n^ hydrochloride 

92% yield. 

*H NMR (DMSO-de) 6 2.69 (s. 3H); 7.87 (m. 1H): 8.11 (d. 1H): 8.33 (d. 1H); 
5 8.42 (s. 1H); 8.46 (bs. 2H); 8.73 (bs. 2H); 8.79 (d. 1H): 8.88 (s. 1H); 9.16 (d. 1H): 
12.1 (s. 1H). 

FXAMPLE 1SN 

f fi.M , f myi.i^nvi-1 H^vm7oift^-cafbonv1>r»ifinidine hydrochloride 
62% yield. 

10 'H NMR (DMSO-d«) 6 2.49 (s. 3H); 7.52 (m. 5H); 8.34 (s. 2H); 8.63 (s. 1H); 

8.67 (S. 2H); 11.79 (s. 1H). 

FXAMPLE ISO 

P ^?-Rrr»mnnhPnvlVS-rvdooroD v t.1 H^a2oH*-4-carbonvnoi]anidine hydrochloride 
66% yield 

15 *H NMR (400 MHz, DMSO-d«) 6 0.59 (bs. 2H). 0.74 (d. J=7.6. 2H). 1.92 

(m, 1H). 7.55 (m. 3H). 7.85 (d. J*7.6. 1H). 8.41 (bs. 2H), 8.66 (s. 1H). 8.70 (bs. 
2H). 11.83 (s. 1H). 

APCIMS 348 [M+1]*. 350 [M+3]* 

EXAMPLE 15P 

20 (A-Mftthvt-1- o rif "V*- 1 H.pvra7Qlft-3-earbonvl>quanidine hydrochloride 

*H NMR (C0 3 O0) 6 2.3 (s. 3H). 7.3 (t. 1H). 7.4 (t, 2H), 7.8 <d. 2H). 8.0 (s, 

1H). 

APCIMS 244 [M+11* 

FXAMPLE 15Q 

25 rfi-MgthvM- p hgnyt-1 H-pvra2ote-3-caTbQnvlxnianidine hydrochloride 

*H NMR (CD 3 OD) 8 2.4 (s. 3H). 7.4 (L 1H). 7.5 (t. 2H), 7.8 (d. 2H). 8.2 (s. 

1H). 

APCIMS 244 [M+1J* 

FXAMPUE 15R 

30 { W4-Bromoph*»nylV^-met hvW1 H-pvra7olft-3-carbonvnQuanidme hydrochloride 
*H NMR (CD 3 OD) 8 2.4 (s, 3H), 7.7 (d. 2H). 7.8 (d, 2H), 8.2 (s. 1H). 
APCIMS 322 [M+1]\ 324 {M+3]*. 
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FXAMPLE 15S 

lL _ u Jr pmnph»nviv5-mRihvM H-pyrazo-e-jHarponvflQuanidine hydrochloride 

% H NMR (CD,OD) 6 2.3 (S. 3H). 6.7 (s. 1H). 7.4 (d. 2H). 7.7 (d, 2H). 
APCIMS 322 'M+1J*. 324 [M+3J* 
5 FXAMPLE 1ST 

n pf1f pyi.iH-nvra2ole-3-carbonv1to»anidinB hydrochloride 

*H NMR (CD 3 OD) 8 6.9 (d. 1H. J = 3 Hz). 7.3 (t. 1H). 7.5 (t. 2H). 7.8 (d. 2H). 
8.2 (d. 1H.J = 3Hz). 

APCIMS 230 [M+1]* 
10 FXAMPLE 15U 

n MHh Y fyphPn^.i H.nvrazoift^d^rbon^tauanldine hydrochloride 

*H NMR (DMSO-d 6 ) 8 2.4 (s. 3H). 7.4 (L 1H). 7.6 (t, 2H). 7.8 (d. 2H). 8.4 
(bs. 2H). 8.5 (bs. 2H). 9.6 (s. 1H). 12.0 (s. 1H). 
APCIMS 244 [M+1]* 
15 FXAMPLE 15V 

f ? -MMhvW5-p ^nv^gH.nvrgTn^.^rfaon v IViuanid)ne hydrochloride - 

1 H NMR (DMSO-dj) 5 4.1 (s. 3H). 7.3 (s. 1H). 7.4 (L 1H). 7.4 (t. 2H), 7.7 (d. 
2H). 8.5 (bs. 2H). 8.6 (bs. 2H), 11.4 (bs. 1H). 
APCIMS 244 (M+lf 
20 EXAMPLE 15W 

^ -^f .thyi.fi-phen yi-1 H-pvrazpifv3-raroorMtauanidine hydrochloride 

*H NMR (DMSO-d 6 ) 6 4.0 (s. 3H), 7.1 (s. 1H). 7.5-7.6 (m. 5H). 8.5 (bs. 2H). 
8.6 (bs.2H). 12.1 (bs. 1H). 
APCIMS 244 [M+1]* 
25 EXAMPLE 15X 

thyt.^na p hthaten-1 -viV2H-ovrazoie-3-carbonvflquanidine hydrochloride 

*H NMR (DMSO-d 6 ) 8 4.2 (s, 3H). 7.6 (m, 3H). 7.67 (d. 1H). 7.9 (s. 1H). 8.0 
(m, 2H). 8.5 (m. 3H). 8.6 (bs. 2H). 
APCIMS 292 (M-1]- 
30 EXAMPLE 15Y 

t fi- (^rt-BiitvlV2.methvl-2H-D v rfl7nlP-^-carhnnvflnuanidinft hydrochloride 

*H NMR (DMSO-d fi ) 6 1.2 (S, 9H). 4.0 (s. 3H), 7.4 (s. 1H), 8.4 (bs. 2H). 8.6 
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(bs. 2H). 11.8(bs. 1H). 

APCIMS 224 [M+1]* 

EXAMPLE 1 52 

(1 fun.nhpnvl-lH-p yra?ole-3-carhnnviyiuanidinft hydrochloride 
5 *H NMR (DMSO-d 6 ) 6 7.2 (m. 2H). 7.3 (m, 4H). 7.4 (m. 2H). 7.5 (m. 3H). 8.5 

(bs. 4H). 

APCIMS 306 [M+1]* 

FXAMPLE 15AA 

(1 4.nirrv»thv1-5.D h An^-1H-PWP?nl^^-carfaorivlkauanidtnP hydrochloride 
10 "H NMR <DMSO^ a ) 8 2.1 (S. 3H>. 3.8 (s. 3H). 7.4-7.6 (m. 5H). 8.5 (bs. 2H). 

8.6 (bs. 2H). 11.1 (bs. 1H). 
APCIMS 258 [M+1]* 

FXAMPLE 15BB 

^othYii-rnaphmai«>n.i-viyi M ^ hydrochloride 

15 1 H NMR (DMSO-d 6 ) 8 2.5 (s. 3H). 7.6 (m. 4H). 7.75 (d. 1H. J * 8 Hz). 8.1 

(m. 2H). 8.3 (bs. 2H). 8.4 (bs. 2H). 9.15 (s. 1H). 11.8 (s. 1H). 
. APCIMS 294 [M+1]* 

pXAMPLE 15CC 

fr - Mf'hy^^h^"^ 7 "-"^ 20 ' 6 - 3 ^^" 71 ^" 3 "^'"^ hydroch l oride 

20 'H NMR (DMSO-d a ) 84.1 (s. 3H). 7.3 (s. 1H). 7.4 (1. 1H). 7.4 (t. 2H). 7.7 (d, 

2H). 8.5 (bs. 2H). 8.6 (bs. 2H). 11.4 (bs. 1H). 
APCIMS 244 [M+1]* 

FXAMPLE 1 5PD 

n . M ^thyi-^phBn^ iH-r^7o^3-carbonvltanan>riir^ hydrochloride 
25 n H NMR (DMSO-d 6 ) 8 4.0 (s. 3H). 7.1 (S. 1H). 7.5-7.6 (m. 5H). 8.5 (bs. 2H). 

8.6 (bs.2H). 12.1 (bs. 1H). 

APCIMS 244 [M+1J* 

EXAMPLE 15EE 

TfH ff . rr .P.,rtviv?-mft thvi-2H-pvfazoift-3-carbonv11n< ifmifline hydrochloride 
30 1 H NMR (DMSC-d 6 ) 8 1 .2 (s. 9H), 4.0 (s. 3H), 7.4 (s, 1H), 8.4 (bs. 2H). 8.6 

(bs. 2H). 11.8 (bs, 1H). 

APCIMS 224 (M+1]* 
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FXAMPLE 15FF 
M ■5-Diphenvl-1H-ovrazo te.S-carbonvl^Quan)dine hydrochloride 

'H NMR (DMSO-d 6 ) 5 7.2 (m, 2H). 7.3 <m. 4H). 7.4 (m. 2H), 7.5 (m, 3H). 8.5 
(bs. 4H). 

APCIMS 306 [M+1]* 

FXAMPLE 15GG 

M ^Dimeth vl-5-phenvt>1H-ovra2ole-3^rbonvl)Quariidine hydrochloride 

*H NMR (DMSO-d 6 ) 6 2.1 <s. 3H), 3.8 (s. 3H). 7.4-7.6 (m. 5H). 8.5 (bs, 2H). 

8.6 (bs. 2H), 11.1 (bs, 1H). 
APCIMS 258 [M+1]* 

FXAMPLE 15HH 

t3-MethvM- /nuinolin-S-vl M H-ovra^olewt-earbonvtlouanidine hydrochloride 
23% yield 

'H NMR (400 MHz, CD 3 OD) 8 2.62 (s, 3H), 8.07 (m. 2H), 8.22 (t, J*=7.8, 
1H). 8.36 (d. J=7.6. 1H). 9.12 (s. 1H). 9.20 (d. J=8.8. 1H), 9.27 (d, J=5.2, 1H). 
APCIMS 296 [M+1]* 

FXAMPLE 1511 

f 1 .nsooumo »in.5-vi V3-methvl-i H-ovrazole~4-caroorrynQuanidine hydrochloride 
93% yield 

'H NMR (400 MHz, DMSO-de) 5 2.49 (s, 3H).. 7.03 (S. 1H), 8.02 (m. 1H), 
8.18 (m. 2H), 8.58 (m. 6H). 9.50 (s. 1H), 9.82 (s 1H), 12.38 (s, 1H). 
APCIMS 295 [M+1]* 

FXAMPLE 16A 

rs-Cydoom pyt- wmrinoUn-5-vlVi H-Dvrazote-4-carbonvtlQuanidine dtrrvdrochloride 

A mixture of 5-cydCf*opyM-(qiiindiiv5-yl}-1 W*J^ acid 
(4.08 g. 14.6 mmof) and 25 ml SOCI2 was heated to reflux for 1 hour. The excess 
SOQ2 was removed m vacuo via cod isolation with toluene. The sofid residue was 
added portionwise over 45 minutes to a vigorously stirred 40 *C solution of guanidine 
hydrochloride (5.02 g. 52.6 mmot) in 59 ml of 2 N NaOH and 29 ml THF. The 
resulting mixture was heated at reflux for 1 hour and then cooled to 23 °C. The 
organic solvent and 40 ml of the H 2 0 were removed in vacuo. The tan solid that 
precipitated was filtered and washed with 2X5 ml portions of cold H 2 C This solid was 



air-dried for 1 hour and then dried for 24 h under high vacuum at 40 °C to afford 3.5 g 
of the free base of the title compound. This solid was dissolved in 25 ml of hot 
methanol and treated with 1 .85 ml of cone HO. This pale yellow solution was stirred 
for 15 min at room temperature and concentrated in vacuo to a fight amber gum. The 
residual HjO was removed in vacuo via codistillation with 3X25 ml portions of 
anhydrous ethanol. The resulting pate yellow solid was recrystatlized from hot 
ethane! to afford 3.58 g of the title compound (62% yield). 
APCIMS 319 [M-1]* 

'H NMR (DMSO-de) 8 9.16 (m, 1H). 8.86 (s, 1H). 8.85 (bs. 2H), 8.50 (bs, 
2H). 8.37 (d. J=8.4, 1H). 8.08-7.97 (m. 3H). 7.78 (dd, J=4.4, 8.4, 1H), 1.99-1 .93 fn, 
1H). 0.64-0.62 (m, 2H). 0.42 (m. 2H). 

The title compounds of Examples 16B-16AA were prepared using procedures 
analogous to that used for Example 16A 

EXAMPLE 16B 

M-f3 4-D»chloroDhenvlW 5-methvt-1 H-ovra?ole-4-carDonvnouanidrne hydrochloride 
23% yield. 
APCIMS 301 [M-1]' 

1 H NMR (OMSO-cW 5 2.59 (s. 3H). 7.93 (s, 1H) 
EXAMPLE 16C 

M-Benzvl-S-niethvM H- py^^^^atbonvnauanMn^ hydrochloride 
24% yield. 
APCIMS 256 [M-ir 

'H NMR (DMSO-de) 8 2.48 (s, 3H), 8.84 (s. 1 H) 
EXAMPLE 16D 

[5-Methvi-i -/p-toM vi H-ovrazote^-carbonvnquanidine hydroc hloride 
29% yield. 
APCIMS 256 [M-lff 

*H NMR (DMSO-de) 8 2.49 (s. 3H), 8.64 (s, 1H) 
EXAMPLE 16E 

fs-isoprppyH-phe 
42% yield. 
APCIMS 270 [M-1J- 
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1 H NMR (DMSO-d 6 ) 5 1.22 (d. 6H), 8.63 (S. 1H) 
EXAMPLE 16F 

(1 S-Dinhenvl-lHovrazo1e~4-carDonvltauanidine hydrochloride 
17% yield. 
5 APCIMS 304 [M-1]" 

*H NMR (DMSO-d 6 ) 8 7.17-7.35 (m, 10H) , 8.81 (s, 1H) 
EXAMPLE 166 

(S-Ethvl-1 -pheny l- 1 W-ovrazole-4-carbonvlkiuanidtne hydrochloride 
7% yield. 
10 APCIMS 256 [M-ir 

•H NMR (DMSO-de) 6 1.01-1.06 (I 3H), 8.64 (S. 1H) 
EXAMPLE 16H 

M -Phenvl-S-Jr>-oro nvll1 H-nvragote-4-carbonvflnuanidine hydrochloride 
4% yield. 
15 APCIMS 270 [M-1]' 

'H NMR (DMSO-d 6 ) 8 0.68-0.71 (t. 3H). 7.08 (s, 1H) 
EXAMPLE 161 

[i-f3.s-Dir^ioroDhenvlV5^thvl-i^vTazole^-carbQn^guanidine hydrochloride 
6% yield. 
20 APCIMS 311 [M-1]' 

n H NMR (DMSO-de) 8 2.57 (s, 3H), 8.7 (s, 1H) 
EXAMPLE 16J 

ri-f2-ChloroohenvlV5-methvl-1 H-^^vra^ole^-carfeonvflouanidine hydrochloride 
22% yield. 
25 APCIMS 276 [M-1]' 

'H NMR (DMSO-Ce) 8 2.30 (s. 3H). 6.68 (s. 1H) 
EXAMPLE 16K 

fflMmh>4-W^trifluororTieth^ 
hydrochloride 
30 53%% yield. 

APCIMS 310 [M-1f 

1 H NMR (DMSO-d 6 ) 5 2.45 (s. 1H). 8.76 (s. 1H) 



EXAMPLE 161 

{1 -f 3-ChlorophRnyl V5-methyl-1 H-pyrazole-4-carb nnvnouanidine hydrochloride 
6% yield. 

APCIMS 276 [M -If 
5 1 H NMR (DMSO-de) 8 2.54 (s, H), 8.67 (s. 1 H) 

EXAMPLE 16M 

|^ftth Y M4naDhmaten-l-vlMH-pvrazol^^ hydrochloride 
58% yield. 
APCIMS 292 [M -1]" 
10 1 H NMR (DMSO-de) 6 2.26 (s, 3H). 8.65 (s. 1 H) 

EXAMPLE 16N 

|^4^hi 0 mohenvtV S^thvMH-p^ hydrochloride 
60% yield. 
APCIMS 276 [M -1]' 
15 'H NMR (DMSO-de) 8 2.52 (s. 3H). 8.71 (s. 1H) 

EXAMPLE 160 

[^MMhvl-W7Mrifl UQ rompmvlnte^ 
hydrochloride 

82% yield. 
20 APCIMS 310 [M-1]" 

n H NMR (DMSO-de) 6 2.28 (s, 3H). 8.65 (s. 1H) 
FXAMPLE 16P 

7a ^DtmgmvWi^ h ^n^iH.nvra7oi^-r^rt»nv1Viuanidine hydrochloride 
1% yield. 
25 APCIMS 256 [M -1f 

'H NMR (DMSO-de) 8 Z38 (s, 3H). 2.42 (s. 3H) 
FXAMPLE 16Q 

n-Cvctohexvl-5-r w»thvi-i H-ovrazoie-4-carDonv»quantdine hydrochloride 
59 % yield. 
30 APCIMS 248 [M -1}' 

'H NMR (DMSO-de) 8 2.50 (s. 3H). 8.41 (s. 1H) 
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EXAMPLE 16R 

t ^ M P thvt.wniiino>in^viviHKmazQle^^rt>QnYnqUf>n)dinft hydrochloride 
60% yield. 
APCIMS 293 [M -1f 

'H NMR (DMSO-Cfe) 8 2.22 (s. 3H). 8.75 (s, 1H) 
EXAMPLE 16S 

t1 .f ? fi-Di^torophemdlS-mfith^ ^ hydrochloride 
33% yield. 
APCIMS 31 1 [M -1]" 
) 1 H NMR (DMSO-d 6 ) 6 2.27 (s, 3H). 8.76 <s, 1H) 

FXAMPLE 1ST 

4 ^Y^pmpvM -f?.mfiuoromethviDhenyiy 1 tf-pvrazQlfM-rflrtTffnYnqusnidine 

hyr j r nchloride 

70% yield. 
5 APCIMS 336 [M -IT 

*H NMR (DMSO-d 6 ) 5 1 .83-1.90 (m. 1 H), 8.57 (s, 1H) 
EXAMPLE 16U 

t1 _ (^r>ni«nnltr>5-vi v fi-nv»thvi-i H-pvmroie-4-rartonvnouanirtine hydrochloride 
51% yield. 
20 APCIMS 293 IM -1T 

*H NMR (DMSO-de) 5 2.33 (s. 3H). 8.98 (s, 1H) 
EXAMPLE 16V 

H-f? a^ichiomDh^ wwnPthvMf^ hydrochloride 
39% yield. 
25 APCIMS 311 [M-1T 

1 H NMR (DMSO-de) 8 2.32 (s, 3H). 8.78 (s, 1H) 
EXAMPLE 16W 

^vHnnmnvi-i-nh^nvt-1 H-ovrazole-4-carborwncnmntdine hydrochloride 
22% yield. 
30 APCIMS 268 [M -IT 

*H NMR (DMSO-de) 8 2.11-2.17 (m, 1H). 8.56 (s. 1H) 



FXAMPLE 16X 

[1 ^^h^rnphenvllS-mRthvM H-nvrayole-4-carbonvlkiuanidine hydrochloride 

A mixture of 5-methyM -(3-chkxopheny1)pyra20)e-4-cart)Oxyl»c acid (234 mg. 
1.0 mmol) and 5 ml SO was heated to reflux for 45 min. Excess SOCJ 2 was 

5 removed in vacuo via codistillation with toluene. The residue was dissolved in 2mL of 
anhydrous THF and added dropwise over 30 minutes to a vigorously stirred 40 *C 
solution of guanidine hydrochloride {344 mg. 3.6 mo!) in 3.25 mL 2 N NaOH and 1 .9 
mL THF. The resulting mixture was heated to reflux for 4 hours and then cooled. 
The organic solvent was removed in vacuo. The residue was diluted with 10 mL 1 N 

10 NaOH and extracted with 5 x 5 mL EtOAc. The combined organic layers were dried 
(Na2S0 4 ) filtered and concentrated in vacuo to a white solid. This material was 
dissolved in 1 mL MeOH and 18.4 uL 12 N HCI was added with stirring. The solvents 
were removed in vacuo with toluene azeotropes and the resulting solid was stirred in 
1 mL ether/acetone (1:1) and filtered to remove residual HzO. Drying under high 

1 5 vacuum at 40*C afforded the desired product (20 mg. 6%). 
APCIMS 276 'M-1]" ; 

*H NMR (DMSO-de) 8 2.54 (s. 3H) 8.68 (s. 1H). 

EXAMPLE 16Y 

[■^yHnnmnvM ^2.6-dichioroDhenvivi ^vrezoie-4^arponv11quanidine 

20 hydrochloride 

61% yield. 
APCIMS 337 [M-iy 

1 H NMR (DMSO-d 6 ) 8 1.82-1.89 (m. 1H). 8.65 (s. 1H) 
EXAMPLE 16Z 

25 rs^vctoofop yUl-f mimolln-fl-vtVl K-nvrazole-4-carbonvnQuanidinft hydrochloride 
APCIMS 319 [M-1f 

*H NMR DMSO-o- 6 ) 8 1.77-1.84 (m. 1H). 8.87(s. 1H). 
Yield of HO salt 3.5% 

30 ^ Eth ^ WQUi ^ '^^ v1 ^ v ^ ole -^^ on ^ Quan ^ ne hydrochloride 
14% yield. 
APCIMS 307 [M-ir 
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1 H NMR (DMSO-dg) 8 0.86-0.89 (t. 3H) . 8.93 (s. 1H). 
The title compound of Example 17 was prepared using a procedure 
analogous to that described in Klinsberg, E. Synthesis 1972. 475, and Example 3A. 

EXAMPLE 17 

5 p. f Na nhthater w?. v ll5.methvl-PH-l ■2.3-tria7o1e~4-carboxvlic acid 
52% yield 

1 H NMR (400 MHz, DMSO-d 6 ) 8 2.52 (s, 3H), 7.55 (m. 2H), 7.96 (d, J=8. 
1H), 8.12 (m. 3H). 8.53 (s, 1H). 
APCIMS 252[M-1J- 
10 The title compound of Example 18 was prepared using a procedure 

analogous to that used for Example 16A. 

EXAMPLE 16 

I? ^N , gQ hthalen-2-vi y5-methyU2H.1 ■2.3-triazole-4-carbonvlknmnidine hydrochloride 
94% yield 

15 *H NMR (400 MHz. DMSO-cW 5 2.54 (s. 3H), 7.11 (m, 1H). 7.56 (m. 3H). 

8.10 (m, 4H), 8.29 (m, 2H), 8.63 (m, 2H). 
APCIMS 295IM+1]* 

The title compounds of Examples 19A-19000 were prepared using 
procedures analogous to that described in Menozzi. G.; Mosti, L„ Schenone, P. J. 
20 Hetervcycl. Chem.. 1987. 24, 1669. 

EXAMPLE 19A 

p thY i ^doproovM -re 3^dimethoxvnhenvl)-1 H-pvrarate^-cgrpQxvlate 
89% yield. 
APCIMS 317 [M+lf 

25 'H NMR (400 MHz, CDCI 3 ) 8 0.66-0.88 (m. 4H). 1 .36 (t. J=7.2, 3H), 1 .93 (m, 

1H), 3.60 (s. 3H). 3.92 (s. 3H). 4.30 (q, J=7.2. 2H0, 6.93 (d, J=8. 1H), 7.02 (d, 
.1*8.4. 1H), 7.13 (t, J=B, 1H). 8.01 (s. 1H). 

EXAMPLE 19B 

EjhyJ B-gvdoDrQovl- 1 -manhthaien.1 -V1V1 H.pvrazolB-4~carboxv1a1e 
30 72% yield. 

APCIMS 307 (M+lf 

n H NMR (400 MHz. CDCI 3 ) 8 0.6-0.8 (m, 4H), 1.39 {L J=7.2. 3H), 1.80 (m, 
1H). 4.33 (q, J=7.2. 2H), 7.30 (d, J=7.6, 1H). 7.52 (m, 4H). 7.92 (d. J=8. 1H), 7.98 
(d, J=7.6, 1H), 8.12 (s, 1H). 



FXAMPLE 19C 

Fthvl R-cvci npmnvl-1 -f naohthalen-2^/t 11 H-ovrazole~4-carboxvlate 
96% yield. 
APCIMS 307 [M+1]* 

'H NMR (400 MHz, CDCIj) 8 0.64 (m, 2H). 0.91 (m. 2H). 1.39 (m, 3H), 2.07 
(m 1H), 4.33 (m. 2H), 7.25 (m, 1H), 7.56 (m, 2H), 7.66 (m, 1H). 8.06 (m. 4H). 

FXAMPLE 19D 
Fthvl s^vdn pmnvl-1 A o-bi phenyl 11 H-Dvrazote-4-carbOXYlate 

57% yield. 

APCIMS 333 [M+ir 

f H NMR (400 MHz. CDCfe) 8 0.46 (m, 4H). 0.99 (m. 1H), 1.28 (m, 3H), 4.19 
(m, 2H). 7.03 (m, 2H), 7.22 (m, 3H). 7.41-7.53 (m. 4H). 7.97 (s. 1H). 

EXAMPLE 19E 

PtHvi s-^rinnmo^-l -/7-nrtroohenvl V1 H-Dvrazoie-4-cart>oxyial£ 
51% yield. 
APCIMS 302 [M+1] 4 

*H NMR (400 MHz. CDCI 3 ) 8 0.68 (m, 2H). 0.86 (m, 2H), 1.36 (m, 3H). 1.82 
(m. 1H). 4.32 (m. 2H), 7.55-7.76 (m. 3H). 8.03 (m, 3H). 

EXAMPLE 19F 

Fihvi s-cvci nnronvi-i -f2^ethvtohenvl->-1H-nvra70ie-4.-carpQxv1ate 
53% yield. 

APCIMS 285 (M+1]* 

1 H NMR (400 MHz. CDCI 3 ) 8 0.75 (m. 2H). 0.85 (m. 2H). 1.07 (m, 3H), 1.35 
(m. 3H). 1.78 (m. 1H), 2.36 (q. J=7.4. 2H), 4.27 (m, 2H). 7.23 (m, 2H). 7.29-7.42 
-(m.2H),7.98(s.1H). 

FXAMPLE 19G 

Fthyi fi-cvc frprnpvui -^2-mgthviDhenvl-V1 H-pvrazoie-4-carpoxylate 
73% yield. 

APCIMS 291 [M-H]* 

1 H NMR (400 MHz. CDCI 3 ) 8 0.75-0.81 (m. 4H), 1.34 (dt, J=7. 0.8. 3H), 1.83 
(m. 1H), 2.05 (s, 3H), 4.28 (dq, J=7.2. 0.4. 2H). 7.30-7.38 (m. 4H), 7.99 (s, 1H). 
EXAMPLE 1SH 

FThYl f>-cvc ! QprnpvUi-f2-chloroDhenvl-V1 H-Dvrazole^-carbpxytete 
75% yield. 
APCIMS 291 [M+1]* 



PCTAB99/00206 



PCT/1B99/00206 



*H NMR (400 MHz, CDCb) 8 0.6-0.9 (bs, 4H), 1.34 (dt, J=7.2. 3.6, 3H), 1.85 
(in, 1H), 4.28 (q, J=7.2. 2H), 7.37-7.44 (m. 3H). 7.52 (m. 1H). 8.03 (s. 1H). 

FXAMPLE 191 

Fthvi S-cvrtooroovl- W 2-tri WomettwlDhenvl-11 H-nvm rPtfM-carbQXYlate 
5 69% yield. 

APCIMS 341 [M+lf 

*H NMR (400 MHz, CDCI 3 ) 6 0.62 (d. J=8.8. 2H). 0.78-0.85 (m. 2H). 1.35 (t. 
J=7.2. 3H). 1.85 (m, 1H), 4.20 (dq. J=14.4. 7.2. 2H), 7.35-7.6 (m. 4H). 8.03 (s. 1H). 
EXAMPLE 1W 

10 Elhvl 5-cvdo nropvt- W2-ftuoronhenv<-V1 H-Pvrezote-4-carbPXVtete 
81% yield. 
APCIMS 275 (M+1J* 

1 H NMR (400 MHz, CDC4 3 ) 6 0.63 (m, 2H), 0.83 (m. 2H). 1.36 (t. J=7.2, 3H). 
1.92 (m. 1H). 4.20 (q. J=7.2. 2H). 7.21-7.29 (m. 2H). 7.43-7.48 (m. 2H). 8.04 (s. 
15 1H). 

EXAMPLE 19K 

Fthvi fi-rvdnoropvl-1 -/indazol-7-vl VI H-Pvrazole-4-carD0XVtate 
59% yield. 
APCIMS 297 [M+lf 

20 1 H NMR (400 MHz, CDCJ 3 ) 6 0.56-0.60 (m, 2H), 1.00-1.23 (m. 2H), 1.37 (m. 

3H), 2.07 (m. 1H), 4.33 (dq, J=6.8. 1.6, 2H), 7.22 (m, 1H). 7.60 (d, J=6.8. 1H). 7.75 
(d, J=7.6, 1H). 8.12 (s. 1H). 10.97 (bs, 1H). 

FXAMPLE 19L 

M^hvi s-gihvi-1 -iben7othia7ni-2-vl>-l H-pvrazoie-4-carbQXYlale 
25 69% yield. 

APCIMS 288 fM+lf 

*H NMR (400 MHz, CDCy 5 1.34 (t. J=6.8, 3H), 3.69 (q, J*=6.8. 2H). 3.85 
(s, 3H), 7.36 (t. J=7.6, 1H), 7.46 (t J=7.2. 1H). 7.83 (d. J=8.0, 1H). 7.91 (d, J=8.0, 
1H), 8.01 (s, 1H). 
30 EXAMPLE 19M 

Elhvl 5-cvdooroD v UW? 4-dk^k>ro-6-trifluoromethvtDhenvl>-1H-ovra2Q<e-*- 



43% yield. 
APCIMS 393 [M+lf 

*H NMR (400 MHz. CDCI 3 ) 6 0.78-0.85 (m, 2H), 0.85-0.91 (m. 2H). 1.37 (t. 



J=7.2, 3H). 1.70 (m, 1H). 4.30 (q, J=6.8. 2H). 7.3-7.7 (m, 2H), 8.08 (s, 1H). 
FXAMPLE 19N 

Fthvi S-f^o nmn^1-/?^tr>frv4-<methvlsulfonvnphenvlV1 H-DVTaZQlfr4- 



70% yield. 
APCIMS 369 IM+1]* 

'H NMR (400 MHz, CD0 3 ) 6 0.68 (d, J=4.B. 2H). 0.82 (d. J=7.6. 2H). 1.37 
(t. J=7.2. 3H). 1.84 (m. 1H). 4.30 (q, J=7.2. 2H). 7.61 (d, J=8.4. 1H). 7.96 (m. 1H), 
8.04 (s. 1H), 8.12(s, 1H). 

FXAMPLE 19Q 

Ethyl 5-cydopropvt-1 

61% yield. 
APCIMS 447 [M+1]* 

'H NMR (400 MHz. CDCI5) 5 0.65 (s. 2H). 0.84 (d. J=7.2. 2H), 1.35* (t. 
J=7.6. 3H), 1.84 (m. 1H), 3.29, (s, 3H). 4.30 (q, J=6.B. 2H), 4.62 (s. 2H). 7.64 (d. 
J=7.6, 1H), 8.01 (dd. J=8.4. 2.0, 1H), 8.06 (s. 1H). 8.16 (s. 1H). 

EXAMPLE 19P 

Fthvi s-cvdn r mnyui.fg.5-dichloroDhenvtV1 H-pvrazple^H»rt>oxyiate 
72% yield. 
APCIMS 325 [M+lf 

'H NMR (400 MHz, CDCI 3 ) 8 0.73 (s. 2H). 0.84 (d. J=6.8. 2H), 1.34 (t. 
J=7.2. 3H). 1.85 (m. 1H). 4.32 (q. J=7.2. 2H). 7.39-7.47 (m. 3H). 8.02 (s, 1H). 
EXAMPLE 19Q 

•Fthvi s^v d nnrDDvt- W2.4-dtchloroDhenv1V1 H-pvrazpte-i-cartoQXYtate 
72% yield. 
APCIMS 325 [M+1]* 

1 H NMR (400 MHz, CDCJ 3 ) 5 0.73 (s. 2H). 0.84 (d. J=6.8. 2H), 1.34 (t. 
J=7.2, 3H), 1.85 (m. 1H}. 4.32 (q. J=7.2, 2H). 7.39-7.47 (m, 3H). 8.02 (s. 1H). 
EXAMPLE 19R 

Fthvi s-<^Honmnvi-Vf2 S^tchlort)Dhenv1V1H-ovr3ZQle-4-cart>QXY>ate 
74% yield. 
APCIMS 325 [M-M]* 

*H NMR (400 MHz. CDQ 3 ) 6 0.67 (s. 2H), 0.78 (s. 2H), 1.34 (t, J=7.2. 3H). 
1.83 (m. 1H). 4.32 (m, 2H), 7.30-7.35 (m, 2H). 7.59 (m. 1H). 8.02 (s, 1H). 
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EXAMPLE 19S 

P ffiyt fi-rvdQoropvi-i-r2^ht 0 ro-5-methvisunQ nYiDhenvlV1 tt- pvra7ntft-4-carfaoxY l ate 
38% yield. 
APCIMS 369 [M+lf 

5 *H NMR (400 MHz. CDCI 3 ) 8 0.70 (s. 2H), 0.82 (d, J=7.2. 2H), 1.35 <t. 

J=7.2, 3H), 1.83 (m, 1H), 3.08 (s, 3H). 4.33 (q. J=7.2, 2H), 7.75 (dd, J=6.4, 2.4, 
1H), 7.98-8.04 (m. 2H), 8.05 (s. 1H). 

FXAMPLE 19T 

M*thvt fw»thvt-i-f bere imida2Qt-5-viy 1 H-pvrazole-4-carpoxvlate 
10 56% yield. 

APCIMS 271 [M+1]* 

V NMR (400 MHz, DMSO-flW 6 0.98-1.16 (m, 3H). 2.81-3.07 (m. 2H), 3.76 
(s. 3H). 7.23 (d, J=8.4. 1H). 7.68 (bs, 2H). 7.96 (s. 1H). 8.38 (bs. 1H). 12.75 (bs. 
1H). 

15 EXAMPLE 19U 

Fthyl S-cvdooroD v M -f benzimida70l-5-v1 V1 H-DVrazole-4-CgrfrPXYlate 
75% yield. 
APCIMS 297 [M+lf 

'H NMR (400 MHz, CDCl 3 ) 5 0.61 (dd. J=5.4. 1.4. 2H). 0.85-0.87 (m, 2H). 
20 1.37 (m. 3H). 1.98 (m, 1H). 4.31 (q. J=7.2, 2H), 7.44 (m, 1H), 7.76 (d. J=8.8. 1H). 
7.85 (s, 1H), 8.01 (s. 1H). 8.37 (bs. 1H), 11.82 (bs. 1H). 

EXAMPLE 19V 

MAthvi 5-ethvH -(3-c htoroinda Z oi-5-vl W1 H-cvrazole-4-carboxylate 
63% yield. 
25 APCIMS 305 IM+1]* 

n H NMR (400 MHz. CDCI3) 6 1.16 (t. J=7.6. 3H). 2.96 (q. J=7.6. 2H). 3.88 
(5, 3H), 7.43-7.46 (m. 1H). 7.53 (d, J=8.8, 1H), 7.74(s, 1H), S.06 (s, 1H). 

PXAMPLE 19W 
Mgthvl f^Pth>4-1-f? -mgmN/lpenamid;gol^ 
30 65% yield. 

APCIMS 284 [M+lf 

*H NMR (400 MHz, CDCU) B 1.11 (t. J=7.6. 3H). 2.62 (s. 3H), 2.93 (q. 
J=7.6. 2H), 7.18 (dd. J=8.4. 2.0. 1H). 7.54-7.56 (m. 2H). 8.01 (S. 1H). 



FXAMPLE 19X 

Pthyl f^rinpropvi- 1-f 7-rhtom-s-hvriroxvsulfQnvlDhenvlV1 tt-Dvrazgle^- 

carboxvlate 

82% yield. 
5 APCIMS 369 [M-1I 

'H NMR (CDCI 3 ) 5 0.89-1.11 (m, 4H), 1.39 (I, J=7.2, 3H), 1.83 (q. J=7.0, 
1H), 4.35 (q, J=7.0. 2H), 6.92 (bs. 1H). 7.58 (d. J=8.4. 1H). 7.91-7.95 (m, 2H). 8.44 
(S.1H). 

FXAMPLE 19Y 

10 Fthvi 5-cvdoorQPvi-i-f2-chiQr c>^vdraxvstilfonY ) D henYl>-1 H-pyrazpte-4- 



96% yield. 
APCIMS 369 (M-ir 

1 H NMR (C0O 3 ) 6 0.85-0.91 (m, 4H), 1.37 (dt. J=7.0. 5.2. 3H), 1.75-1.87 
(m. 1H), 4.33 (q. J=7.0, 2H). 7.42 (d. J=8.0. 1H). 7.80 (d. J=8.0. 1H), 8.02 (s, 1H). 
8.16 (s. 1H). 

FXAMPLE 19Z 

Fthvi s-teo p mnvM -f 5-ni tinnitnvivi H-flvra20le-4-cart>cxYtete 
88% yield. 
APCIMS 310 IM+1]* 

'H NMR (400. MHz, CDCl 3 ) 8 8.95 (dd, J= 4, 1.6. 1H). 8.26 (d. J=B. 1H). 
8.12 (s, 1H). 7.79 (t, J=8. 1H). 7.53 (m, 2H). 7.39 (dd. J=9, 4. 1H), 4.32 (q. J=7. 
2H). 3.01 (m. 1H). 1.38 (t, J=7, 3H). 1.21 (m. 6H). 

FXAMPLE 19AA 
-Fthvi F^aT^ -^S^mo^v\^H-Ovn7^ft^<S^Q^M& 

97% yield. 

APCIMS 310 [M*lf 

*H NMR (400 MHz. CDCI 3 ) 6 8.95 (d. J=4, 1H). 8.25 (d. J=9, 1H). 8.12 (s. 
1H). 7.79 (t. J«8. 1H). 7.56 (m. 2H). 7.38 (dd. J=8. 4. 1H). 4.32 (q. J=7. 2H), 2.71 
(bs. 2H). 1.36 (m. 5H), 0.70 (L J=7, 3H). 

EXAMPLE 19BB 

Ethvl S^vcbnm^W2 1 ^n7nthia?Ql^-viV1H-Pvra70le^-C3rtJQyYta>e 
67% yield. 
APCIMS 315 [M+lf 

1 H NMR (400 MHz. CDCl 3 ) S 8.11 (m. 2H). 7.70 (m. 2H), 4.31 (q, J=7, 2H), 
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1.97 (m. 1H), 1.36 (t, J=7, 3H). 0.53-0.85 (m. 4H). 

FYAMPLE 19CC 

Ethyl S-cydpproPvH -f ?-f i minoftutfonYtffhenYlV1 H-pymzpifi-4-carppxytate 
72% yield. 
5 APCIMS 336 [M+1]* 

1 H NMR (400 MHz. CDCU,) 6 8.17 (d. J=7. 1H), 8.04 <s. 1H). 7.69 (t, J=7. 
1H). 7.63 (t, J=7. 1H). 7.42 (d. J=7, 1H), 5.B1 (S. 2H). 4.29 <q. J=7, 2H). 1.80 (m. 
1H), 1.34 (t. J=7, 3H). 0.4-1.0 (bs, 4H). 

FXAMPLE 19DD 

10 Ethvl 5>cvdonronvt-1-f?-ni AthYHhiophenvlV1 H-pvrazple-4-carPPXVlate 
76% yiekJ. 
APCIMS 303 [M+1]* 

1 H NMR (400 MHz. CDCI 3 ) 8 8.02 (s. 1H), 7.43 (m. 1H). 7.30 (d, J=8. 1H), 
7.23 (m. 2H). 4.27 (q. J=7, 2H). 2.36 (s. 3H). 1.86 (m. 1H), 1.34 (t. J=7, 3H), 0.75 
15 <m,4H). 

FXAMPLE 19EE 

- A Methyl ^melhQ^ethyhH^winolmvlVltt-nvrazolfi^rDQXYlate 
90% yield. 
APCIMS 298 [M+1]* 

20 'H NMR (300 MHz. CDC4 3 ) 6 8.99 (d, J=4. 1H), 8.30 <d. J=9, 1H). 8.20 (s. 

1H), 7.83 (t, J=8. 1H). 7.71 (m, 2H), 7.43 (dd. J=9,5. 1H). 4.56 (s, 2H). 3.93 <s, 3H). 
3.21 (S, 3H). 

FXAMPLE 19FP 
Ethvl 5-cvriogroDvM -f jsoouinolin-5-vl H ^fwa ^Plfr4-«»^P0XV^ate 
25 69% yield. 

APCIMS 308 [M+1]* 

*H NMR (CDCI 3 ) 6 1.68-1.75 (m. 1H), 8.07 (s. 1H). 



Ethvl 5^n7vtoxvTT>ethv<-14nuinoiin-5-Yl>-1^Yra2Q^^rtH?yYlgte 
93.5% yield. 
APCIMS 388 [M+1]* 

'H NMR (CDCI,) S 1.32-1.36 (s. 3H), 8.15 (S, 1H). 

EXAMPLE 19HH 
Methyl S-ethvM -f hgreotriazol-S-vIM H-Pvra7Pte-4-C3rtoPXYlate 
95% yield 



APCIMS 272 [M+1]* 

'H NMR (CDCI 3 ) 6 1.12-1.16 (t,3H). 8.07 (s. 1H). 

EXAMPLE 1911 
M-th yi s^thvn a indaroi-6-vl V1 H-ovrazple-4-cart>PXYlate 
5 87% yield 

APCIMS 270 (M+1]* 

*H NMR (CDCl 3 ) 8 1.06-1.10 (t, 3H) ; 8.07 (s. 1H) 
FXAMPLE 19>M 
M pt^.^ihvUi-ften Tnihi^Qi-6-viWiH-Dvrazole-4-carbPwtgte 
10 74% yield 

APCIMS 288 [M+1]* 

*H NMR (CDCI 3 ) 8 1.11-1.15 (t. 3H), 8.20 (S. 1H) 
EXAMPLE 19LL 

Ethyl f^vrinhirtvi-l -/ouinotin-5-viVl H-pvTazolfr4-carbPxvlate 
15 93% yield 

APCIMS 322 |M+1]* 

*H NMR (CDCI 3 ) 6 3.44-3.53 (m, 1H), 8.08 (S, 1H) 
FXAMPLE 19MM 

Fthyt «wrvrionmpyl-1 -f6-chtoroouinolin-S-v1V1 H-PVrfl7Plft-4-C8rt?PXYlgtg 
20 23% yield 

APCIMS 342 [M+1]* 

1 H NMR (CDCI 3 ) 8 1.70-1.80 (m. 1H), 8.04 (s, 1H) 
FXAMPLE 19NN 
Mpthvl R-Pthvt- Windazol-5-viV1 H-Pvrazole-4-carbQXVlate 
25 71.5% yield 

APCIMS 271 [M+1]* 

*H NMR (CDCb) 8 1.06-1.10 (t, 3H), 8.02 (s, 1H) 
EXAMPLE 19PQ 
MAthvl 5-gthvM-f 1 .4 -hBnzodioxar>^-vlV1 H-nvrazoie^-carboxvlate 
30 85% yield 

APCIMS 289 [M+1]* 

*H NMR (CDCI 3 ) 8 1.12-1.16 (t 3H), 7.96 (s.1H) 
FXAMPLE 19PP 
pthyi ^ g nh»itvl-1-fniiinnrirv5-vlV1HK)vrazole-4-cart?Pxvlat^ 
35 98% yield 



APCIMS 324 [M+1]* 

*H NMR (CDCI 3 ) 8 2.68-2.70 (m. 1H). 8.14 (s, 1H) 
EXAMPLE 19QQ 
M«thvl 5-ethvM-M 3-benzodioxol-5-v1V1 H-PYmZPle-4-Ca rPPXYtete 
5 76.6% yield 

APCIMS 275 [M+1]* 

*H NMR (CDCI 3 ) 8 1.10-1.14 (L 3H). 7.94 (s. 1H) 
FXAMPLE 19RR 

Flhyl 5-p/dQDropv j-1-/^RfnrT^nijino«rv5-v1V1H-PvraZ0le^-carbQXYlate 
10 49% yield 

APCIMS 388 {M+2]* 

1 H NMR <CDCI 3 ) 6 1.64-1.72 (m, 1H). 8.04 (s, 1H) 
FXAMPLE 19SS 

Ethvl 5-CvcloQroDvl-1-f6-trifluof o met hv lQ UinQ l in-7-Vl>-1 H-PYT azPle^-carPPxylgte 
15 65% yield 

APCIMS 376 [M+1]* 

'H NMR (CDCI 3 ) 6 1.81-1.88 (m. 1H>, 8.12 (s. 1H) 
EXAMPLE 19TT 
Ethvl s-mRthvi- W6-ni»nolinvl V 1 H-pvrazPte-4^ rtoadalg 
20 40% yield. 

*H NMR (DMSO-d 6 ) d 1.26 (t. 3H); 2.57 (s. 3H); 4.22 (q. 2H); 7.6 (dd. 1H); 
7.89 (dd. 1H); 8.04 (s, 1H): 8.12-8.19 <m, 2H); 8.43 (d, 1H); 8.95 (dd. 1H). 

EXAMPLE 19UU 
Ethvl 5-cvciQDroDvi-i-i6-ouinofinv1V1H-PVTa2Ple-4-<a rt?PXYlate 
25 73.2 % yield. 

1 H NMR (DMSO-d 6 ) d 0.43 (dd, 2H); 0.83 (m, 2H); 1.29 (t. 3H); 2.18 (m. 
1H); 4.24 (q, 2H); 7.61 (dd. 1H); 7.98-8.04 (dd +s. 2H); 8.12 (d. 1H); 8.26 (s, 1H); 
8.46 (d. 1H); 8.96 (t. 1H); 

EXAMPLE 19W 

30 Ethvl 5-methvM -f B-mftthoxv-5-ouinolinvlM H-DvraZPle-4-C9rb Q xvtg(e 
25% yield. 

»H NMR (DMSO-d 6 ) d 1.27 (L 3H); 2.16 (S. 3H); 3.9 (s. 3H); 4.23 (q. 2H); 
7.34 (dd, 1H); 7.46 [m, 1H); 7.87 (d. 1H); 8.07 (s. 1H): 8.24 (d. 1H); 8.8 (dd. 1H). 
EXAMPLE 19 WW 

35 Ethvl 5-cvc1q^ "PY'- 4 -i6-methv)-5-miinolinvlVl H-ovrazole^-carPPXYlate 



55.2% yield. 

1 H NMR (DMSO-d 6 ) d 0.48-O.78 (m. 4H): 1.27 (t, 3H); 1.66 (m, 1H); 2.13. 
(s. 3H); 4.21 (q, 2H); 7.35 (dd. 1H); 7.5 (m. 1H); 7.8 (d. 1H); 8.11 (m, 2H); 8.89 (t. 
1H). 

5 EXAMPLE 19XX 

EfflyJ fH»«hyi-i-f2-methvi-6-Quinolinvlvi Hovrazole-4-carboxvlate 
36.1% yield. 

*H NMR (DMSO-Cfe) d 1.05 (t. 3H); 1.3 (t. 3H); 2.64 (s, 3H): 2.9 (q, 2H); 4.2 
(2q. 2H); 7.45 (d. 1H); 7.56 (d, 1H); 7.82 <m, 3H); 8.6 (d. 1H). 
10 EXAMPLE 19YY 

70.8 % yield. 

*H NMR (DMSO-d») d 0.83 (t, 3H); 1.33 (t. 3H); 2.15 (s, 3H); 2.50 (2q. 2H); 
4.31 (q. 2H); 7.33 (d. 1H); 7.53 (q. 1H); 7.87 (d, 1H); 8.19 (d+s. 2H); 8.95 (d. 1H). 
15 EXAMPLE 19ZZ 

F thy 1 R^thyl-1-/6^ t iinolinvi\-1>^pvra20te-4-cart)oxvjate 
99.1% yield. 

1 H NMR (DMSO-d 6 ) d 1.04 (t. 3H); 1.26 (I. 3H); 2.94 (q. 2H); 4.23 (q, 2H); 
7.61 (q. 1H); 7.82 (dd. 1H); 8.03 (s, 1H); 8.15 (d. 2H); 8.47 (d, 1H): 8.97 (d. 1H). 
20 EXAMPLE 19 AAA 

MftthYl * -f?-T rinoxalinvllS-ethvl-1 H-ovTazole^-cartooxvlate 

77% yield 

*H NMR (400 MHz, DMSO-Cfe) 8 9.41 (s. 1H). 8.17 (s. 1H). 8.13 (dd. J=1.2. 
8. 1H). 8.01 (dd, J=1. 8. 1H). 7.87 (m, 2H), 3.78 (s. 3H). 3.40 (q, J=7. 2H). 1.30 (t, 
25 J=7, 3H). 

APCIMS 283 [M+1]* 

FXAMPLE 19BBB 
MrtW i-f?-h«»nzimida7vtV5-ethvl-1 H-nvrazole-4-carboxvlate 
61% yield. 

30 'H NMR (400 MHz. DMSO-d 6 ) 6 13.14 (s. 1H). 8.19 (s, 1H), 7.63 (d. J=8. 

1H). 7.45 (d. J=8. 1H), 7.2 (m, 2H) 3.77 (s. 1H). 3.52 (q. J=7. 2H). 1.22 (t, J=7. 3H). 
APCIMS 271 [M+1]* 

EXAMPLE 19CCC 

P thyll-^.trifluQrom ethv^-ChloronhgnvlVS-cvdODroovl-IH-Dvmrnle^-ca^ 
35 54% yield. 
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1 H NMR (400 MHz. DMSO-d 6 ) 5 8.07 (d, J=2.4. 1H), 7.96 (d. J=3. 1H), 7.93 
(d, J=2, 1H), 7.76 (d, J=8, 1H). 4.19 (q. J*7, 2H). 1.76 (m. 1s). 1.24 (t. J=7. 3H). 
0.73 <d. J=8, 2H). 0.62 (d. J=4. 2H). 

APCIMS 359 [M+1J* 

Ethvi i42-fl uofo-6-trifluoromethvlDhenv1V5-CYCtQprpPY<-1 rf Pvresdff^-carppxYlate 
70% yield. 

*H NMR (300 MHz, DMSO-d 6 ) 8 8.08 (s. 1H). 7.97-7.87 (m. 3H). 4.24 (q. 
J=7, 2H). 1.74 (m. 1H), 1.30 (t, J=7. 3H), 0.86-0.68 (m. 4H). 
APCIMS 343 [M+1 J* 

EXAMPLE 19EEE 
Ethvl l^-tr fflurtfnmfithvM-fh.omphttnv^ 

72% yield. 

'H NMR (400 MHz, DMSO-d 6 ) 6 7.97 (s. 1H), 7.93 (dd. J=8. 3, 1H). 7.84- 
7.73 (m. 2H). 4.21 (q, J=7. 2H). 1.77 (m. 1H). 1.26 (t. J=7, 3H). 0.75-0.65 (m, 4H). 
APCIMS 343 [M+1]* 

FXAMPLE 19FFF 
Methvl 1 -/2-outnolinv1V-5-Bthvl-1 H.ovrP 7Qie^^arboxvtate 
82% yield 

*H NMR (300 MHz. DMSO-o*,) 6 8.63 (d. J=9. 1H). 8.15 (s. 1H), 8.11-8.00 
(m. 3H). 7.86 (m. 1H). 7.69 (t. J=9. 1H), 3.82 (s. 3H), 3.50 (q. >7, 2H), 1.33 (t, 
J=7, 3H). 

APCIMS 282 [M+1]* 

FXAMPLE 19GGG 
Fthyi i-/9-ehiofo-5-hvf imTvcarfaonvlDhenvlV5-cvctODrQOvt-1 h 



25 



89% yield 

*H NMR (300 MHz, DMSCwW) 6 8.11 (dd. J=2.1, 8. 1H). 8.06 (d, J=1.8, 
1H), 8.040 (s. 1H). 7.88 (d, J=8. 1H), 4.25 (q. J=7, 2H). 1.87 (m, 1H). 1.30 (t. J=7. 
30 3H), 0.800-0.74 (m, 2H). 0.70-0.64 (m. 2H). 
APCIMS 335 [M+1]* 

EXAMPLE 19HHH 

Ethvl W4-benzim iria7nMVS-cvrlnnmnvi-1 H-nvrazole-4-carPOXVtate 
60% yield 

35 'H NMR (300 MHz. DMSO-d 6 ) 6 8.28 (S, 1H). 8.01 (bs, 1H). 7.72 (bs. 1H). 



7.38-7.33 (m. 2H). 4.26 (q, J=7, 2H). 2.02 (m. 1H). 1.31 (t. J=7. 3H). 0.56-0.48 (m, 
4H). 

APCIMS 297 [M+1]* 

EXAMPLE 19HI 

5 F thv > i./9-^h| 0 r n-fi-indnohenvlV5-cvdODrPOVl -1H-PYraZPlfr4^rPgXYlate 
79% yield 

'H NMR (300 MHz. CDCI a ) 8 8.06 (s. 1H). 7.93 (d. J=1.5, 1H), 7.76 (dd. 
J=1.5. 8. 1H), 7.15 (d, J=8. 1H), 4.33 (q. J=7.2, 2H). 1.88 (m. 1H). 1.39 (t. J=7.5. 
3H). 0.91-O.76 (m, 4H). 
10 APCMIS417fM+1]* ^ 

EXAMPLE 19JJJ 

76% yield 
APCIMS 269 [M-ir 

15 *H NMR (300 MHz. DMSO-d 6 ) 8 8.92 (s. 1H). 7.87-7.84 (m. 2H). 7.49 (t. 

J=8. 2H). 7.33 (t. J=7.5. 1H). 4.28 (q. J=7. 2H). 2.54 (m, 1H), 1.32 (t, J=7, 3H). 
1.00-0.91 (m.4H). 

EXAMPLE 19KKK 

p mv i -| -f 9^htom-s^ P pmownhftnvi vs-rvdopropvt- 1 H-Dvra2Qle-4-cart?oxYtete 
20 70% yield 

APCIMS 321 [M+1]* 

1 H NMR (300 MHz, CDCfe) 8 8.07 (s. 1H). 7.44 (d. J=9. 1H). 7.01 (m, 1H). 
6.69 (d, J=3, 1H). 4.34 (q, J=7. 2H). 1.94 (m. 1H). 1.40 (t, J=7. 3H). 0.82 (bs. 4H). 
FXAMPIFIflm 

25 T^Y 1 HldSg U]iPflMfc5rf^ 
15% yield 
APCIMS 308 [M+1]* 

1 H NMR (400 MHz. DMSCKf 6 ) 8 8.51 (d, J=6. 1H), 8.13 (d. J=8. 1H). 8.08 
(d, 6, 1H). 8.07 (s, 1H), 7.85 (t. J=9. 1H). 7.67 (t, J=8, 1H). 7.44 (d. J=B. 1H). 4.23 
30 (q. J=7. 2H). 1 .96 (m. 1H). 1-27 (L J=7, 3H), 0.62-0.56 (m. 2H). 0.47-0.41 (m. 2H). 

Mgttivl 5-bLrtvt-1-/5-QI 

93% yield. 
APCIMS 310 [M+1]* 

35 'H NMR (300 MHz, CDCI 3 ) 6 9.01 (m. 1H), 8.31 (d. J=8. 1H). 8.16 (s. 1H). 
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7.85 (t. J=8, 1H). 7.61 (m, 2H). 7.44 (dd. J=9, 4. 1H), 3.91 (s, 3H), 2.79 (bs. 2H). 
1.37 (quintet. J=8. 2H), 1.15 (quintet, 2H). 0.69 (t. J=7, 3H). 

EXAMPLE 19NNN 
Ffflyl fi-isnpmpvi-1 -/6-auinQlinvlV1 H-ovrazole^-carbpxYlate 
5 81.1% yield. 

'H NMR (DMSO-d 6 ) d 1.27 (d+t, 9H); 3.17 (m. 1H); 4.23 (q. 2H); 7.63 (q, 
1H); 7.75 (dd. 1H); 8.01 (s. 1H); 8.11 (d, 1H); 8.15 (d, 1H); 8.48 (dd. 1H): 8.98 (q. 
1H). 

FXAMPLE 19QOQ 

10 pthvi 5-or 0 Dvi-i-f6-quinplinvlVi H-pvrazpte^-carbPXYl9te 
91.5% yield. 

*H NMR (DMSO-d 6 ) d 0.69 (t. 3H); 1.26 (t. 3H); 1.42 (q. 2H); 2.93 (I, 2H); 
4.22 (q. 2H); 7.61 (q. 1H); 7.82 (dd. 1H); 8.04 (s. 1H); 8.16 (d+s. 2H); 8.47 (d. 1H); 
8.98 (q, 1H). 

1 5 The title compounds of Examples 20A-20G were prepared using procedures 

analogous to that described in Bajnati. A.; Hubert-Habart, M. Bull. Soc. Chim. Ft. 
1988, 540. and Example 12A. 

EXAMPLE 2QA 

n-Butvt 1 -f 2.3-dimethoxvohe nylVa-mgthvt-l H-nvrazole-4-carboxYlate 
20 33% yield 

'H NMR (400 MHz, CDCJ 3 ) 8 0.93 (m. 3H). 1.43 (m, 2H). 1.68 (t. J=6.8, 
2H). 2.58 (s. 3H). 3.68 (s, 3H). 3.89 (s. 3H), 4.23 (m. 2H), 6.87 (m. 1H). 7.11 (m, 
1H). 7.23 (s. 1H). 7.28 (m. 1H). 8.45 (S. 1H). 
APCIMS 319[M+1J* 
25 EXAMPLE 20B 

o-r, iv> 1 ^ohth a i e rv?-vlV3-rrrethv^1ri-PYrarpie^^rbgxviaie 
24% yield 

'H NMR (400 MHz. CDCI 3 ) 6 0.96 (m, 3H). 1.46 (m. 2H). 1.72 (m. 2H), 
2.57(s, 3H), 4.26 (m. 2H). 7.49 (m, 2H), 7.78-7.94 (m, 4H). 8.10 (s, 1H), 8.44 (s. 
30 1H). 

APCIMS 309[M+1]* 

EXAMPLE 2PC 
n-Butvl 1 A o-btoh*»nvtv-?i-meth yt-l H-nvrazole-4-carboxvlate 
75% yield 

35 'H NMR (400 MHz. CDCI 3 ) 8 0.86 (t. J=7.6, 3H). 1.33 (m. 2H), 1.56 (m. 



2H), 2.47(s, 3H). 4.10 (m, 2H), 7.10 (m, 2H). 7.26 (m, 3H). 7.42 (m. 4H), 7.57 (m. 
1H). 

APCIMS 335 [M+1]* 

FXAMPLE 20D 

njtutvt i-ohftnvi-3^thv^ir^Ym7ole-4-carbgxYlate 
36% yield 

*H NMR (400 MHz, CD0 3 ) 8 0.95 (t, J=7.8. 3H). 1.29 (t. J=7.6. 3H). 1.43 
(m. 2H), 1.68 (m. 2H). 2.95 (q. J=7.6. 2H). 4.24 (t, J=6.4, 2H). 7.27 (m. 1H). 7.42 
(m. 2H). 7.65 (m. 2H), 8.31 (s, 1H). 

APCIMS 273 [M+1]* 

n-Butvl 1-f?,1.3-benzntriiadiazc 
25% yield 

*H NMR (400 MHz. CDCI 3 ) 6 0.97 (t, J=7.2, 3H). 1.46 (m. 2H), 1.74 (m, 
2H). 2.58 (s. 3H), 4.28 (t. J=6.8, 2H), 7.68 (t, J=8.6. 1H), 7.92 (d, J=8.8. 1H), 8.21 
(d, J=7.2, 1H),9.53(s, 1H). 

APCIMS 217 [M+1]* 

FXAMPLE 2QF 

n-Butyt 1 W»nria 7 ol-7-^V3 -methvW1 H-ovrazole-4-carbPJOdate 
35% yield 

*H NMR (400 MHz, DMSO-de) 8 0.90 (t. J=7.4, 3H). 1.40 (m, 2H). 1.64 
(m, 2H). 2.83 (S, 3H). 4.19 (L J=6.4. 2H}, 7.17 (I, J=7.6, 1H), 7.72 (d, J=7.6. 1H). 
8.18 (s. 1H). 9.03 (S. 1H). 13.13 (bs, 1H). 

APCIMS 299 [M+1]* 

EXAMPLE 20G 
n-Rut Yl 1-h^rvryW3-rn ethvl-lH-owa7ol^^i+joxv1ate 
68% yield 

*H NMR (400 MHz, CDCI 3 ) 6 0.93 (t. J=7.2. 3H). 1.40 (m, 2H), 1.66 (m, 
2H). 2.45 (S. 3H). 4.19 (I. J=6.6. 2H), 5.2 (s. 2H), 7.20-7.24 (m. 2H). 7.32-7.36 (m. 
3H), 7.77 (s. 1H). 

APCIMS 273 [M+1]* 

EXAMPLE 21 

Fthyl 5- cYrfnnmnvt- W 7 -m/rmM -vtphenvl-M H-Dvra?ole^4-carDoxviate 

A mixture of ethyl 5-cydopropyH-(2-nitrophenyl-)-1H>pyrazote-4- 
, carboxylate (2.5 g. 8.3 mmol) and Pd/C (10%. 0.550 g. 20% w/w) in ethyl acetate 
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(60 mL) was shaken under a H, atmosphere (50 psig) for 3 h. The resulting 
mixture was filtered through Celite® and concentrated in vacuo to afford 2.52 g of a 
reddish oil. 

A portion of the residue (458.5 mg. 1.69 mmo!) and 2.5- 
dimethoxytetrahydrofuran (0.328 mL 2.53 mmo!) in glacial acetic acid (6 mL) was 
heated to 1 10 "C under a N ? atmosphere for 1 h. The reaction mixture was cooled 
to 23 *C and concentrated in vacuo. The residue was dissolved in ethyl acetate, 
washed twice with NaHCO, (sat aq sol) and brine, dried over MgS0 4 , and filtered. 
The filtrate was passed over a short column of silica gel. The eluate was 
concentrated in vacuo to yield 0.4965 g (91%) of the title compound as a dark oil. 

APCIMS 322 [M+lf 

'H NMR (400 MHz. CDCI 3 ) 8 0.35-0.80 (m. 4H), 1.01 (m, 1H), 1.36 (t. J=9.4. 
«8H). 4.30 (q, J=8.8. 2H). 7.42-7.61 (m, 4H), 8.08 (s. 1H). 

EXAMPLE 22A 

Ethyl 5^r^pmnvl.1-f?^nrTv5^d lmftthvlarninnsulfonvflDhenv1V1 f-f-Pvra Z Qle-4- 

cartooxylate. 

- A mixture of ethyl 5-cyclopropyl-1-(2-chloro-5-[hydroxysulfonyl}phenyl)-lH- 
pyrazole-4-carboxylate (1.48 g, 4.0 mmol) and PCJ S (1.79 g, 8.6 mmol) in POCI 3 (6 
mL) under a nitrogen atmosphere was heated at 95 *C for 30 min. cooled to 23 "C 
and poured slowly over ice. The resulting mixture was extracted with EtOAc. The 
organic layer was washed three times with cold water, brine, dried over MgSO«, 
filtered and concentrated in vacuo to afford 1.48 g (95% yield) of ethyl 5- 
cydopropy1-1-{2-ch)oro-5Hch)c*osutfo^ as 3 



A solution of ethyl 5-cyclopre^H2-<^loro^c^torosulfonyl}phenyl>1H- 
pyrazole-4-carboxylate (0.315 g. 0.812 mmol) in Cr^Cfe (3 mL) was treated at 23 
•C with dimethylamine (2 M in THF, 3 mL, 6 mmol). The resulting mixture was 
stirred for 15 min and concentrated in vacuo. The residue was partitioned between 
EtOAc and HCI (0.1 M aq). The organic layer was washed with brine, dried over 
MgS0 4 . filtered and concentrated in vacuo. The residue was purified by Flash 
40S n * chromatography (65:35 hexanes-EtOAc) to afford 0.276 g (86% yield) of 
desired product as a colorless on. 
APCIMS 397 [M-Mf 

*H NMR (400 MHz, CDCl 3 ) 8 0.68 (d. J=5.6. 2H), 0.81 (d, J=8.4. 2H). 1.35 
(t. J=7.2. 3H). 1.83 (m. 1H). 2.74. (s. 6H). 4.30 (q. J=7.2. 2H), 7.70-7.25 (m. 1H), 



7.80-7.83 (m. 2H). 8.04 (s. 1H). 

The title compounds of Examples 22B-22E were prepared using procedures 
analogous to that used for Example 22A. 

FXAM pL E 22B 

pthvi s^e^roo^o^g ^ iinrr^fUarninosuifonynphenYlVl H-pyrazpte^-rertoxYiate , 
58% yield. 
APCIMS 368 [M-1]- 

1 H NMR (400 MHz. CDCI3) 5 0.73 (s, 2H). 0.84 (d. J=5.6. 2H). 1.37 (t. 
J=7.2. 3H). 1.85 (m. 1H). 4.31 (q. J=7.2. 2H). 7.69 (d. J=7.2. 1H), 7.96 (m. 2H), 
.8.06 (s. 1H). 



Fthvi 5^cioprQnvl.i-t2^lor^5^rnethvla m i nosulfonvt)n hftnYlV1 H-Pvrezole-4- 



15 



97% yield. 
APCIMS 368 [M+U* 

'H NMR (400 MHz, CDCI3) 8 0.72 (s. 2H). 0.86 (d. J-8. 2H). 1.37 (t. J»7.2. 
3H). 1.85 (m, 1H), 2.70 (s, 3H). 4.32 (q, J=7.2, 2H). 7.71 (d. J=9.2, 1H). 7.90-7.93 
(m,2H). 8.06 (s. 1H). 

EXAMPLE 22D 

20 f""* fcaatoafflnylslsCfcct^ ^ H-fivrazgle-4- 



100% yield. 
APCIMS 397 [M+1]* 

1 H NMR (400 MHz. CDC1 3 ) 6 0.67 (bs. 2H). 0.82 (d, J=6.4. 2H). 1.35 (t. 
25 -J=7.2. 3H). 1.85 (m. 1H). 2.76, (S. 6H). 4.32 (q. J*7.2, 2H). 7.57 (d. J-8.4, 1H). 
7.78 (dd. J=8.4. 2.0. 1H). 7.94 (s. 1H). 8.05 (s. 1H). 

FXAMPLE 22E 

F m Y l ^-YHfyprppvw 1 ^^h^ro^umethviaminosuif onvUnhenvl V 1 H-pvrazpte-4- 



30 93% yield. 

APCIMS 384 [M+lf 

*H NMR (400 MHz, DMSO-dfc) 8 0.58-0.61 (m. 2H). 0.73-0.78 (m, 2H). 1.35 
(L J=6.8, 3H). 1.85 (m. 1H). 2.47. (s. 6H). 4.21 (q. J=7.2. 2H). 7.77 (dd. J=9.6. 4.8. 
1H). 7.88 (s. 1H). 8.03 (d. J=3.5. 1H). 
35 The title compounds of Examples 23A-23B were prepared using procedures 
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analogous to that described in Kikugawa. Y. Synthesis, 1981, 124. 

FXAMPLE 23A 

M ethyl H1-^" thv<hftnTimif1ay - 2 - v ' Vfi ^ tnv1 - 1 H-ovrazQle-4-carbQXVlate 
61% yield 

5 1 H NMR (300 MHz, DMSO-d 6 ) 5 8.23 (s. 1H). 7.78-7.69 (m. 2H). 7.45-7.32 

(m, 2H). 8.83 (s. 3H). 3.72 (s. 3H). 3.04 (q. J=7. 2H). 1.14 (L J=7. 3H). 
APCIMS 285 [M-M)* 

FXAMPLE 23B 

10 35% yield. 

APCIMS 284 (M+ir 

X H NMR (300 MHz. CDQ 3 ) 8 1.03 (t. J=7.35. 3H), 2.87 (q. J=7.35. 2H). 3.80 
(s. 3H). 3.88 (s, 3H). 7.26-7.30 (m. 1H). 7.78-7.81 (m. 2H). 8.02 (s. 1H). 8.36 (s. 
1H). 

15 FXAMPLE 24 

Fthyi yw-vrinnropvi- 1 - /7-mftthvteutfon vtohenvtV 1 H-nvrarole-4-carpQxy|ate 

A solution of ethyl 5-cydcopropyi-1 -(2-methylthiophenyl>-1 H-pyra20le-4- 
carboxylate (0.456 g. 1.51 mmol) in methanol (6 mL) at 0 *C was treated with a 
solution of oxone (1.40 g. 2.27 mmol) in water (6 mL). The resulting slurry was was 

20 stirred at 23 "C for 8 h. The mixture was treated with additional oxone (0.46 g. 0.76 
mmol). stirred for 14 h end partitioned between CHzOj and water. The organic 
layer was washed with water, dried over MgSO, and concentrated in vacuo to 
afford 0.504 g (100%) of the title compound. 
APCIMS 335 [M+1]* 

25 1 H NMR (400 MHz. CDCl 3 ) 6 8.23 (dd. J=8. 2. 1H). 8.03 (s, 1H). 7.77 (t, 

J=8. 1H). 7.71 (t. J=8, 1H). 4.43 (d. J=7. 1H). 4.30 (q, J=7. 2H). 3.27 (s, 3H), 1.81 
(m, 1H). 1.36 (L J=7. 3H), 0.4-1 .0 (bs. 4H). 

FXAMPLE 25 

Fth yi fi-rvdnnronvi- i -r^-mfithviaminnsuKonvlohenvlVI H-ovra z ple-4-carbQx , ytete 
30 and /Examofr ?sa> Ethvl R-^rinoroo v i-i-f2-dimethvlaminosulfonvlDhenvlV1 H- 

nvra7QlB^-carbo* ylatR lExamnle 25B) 

A solution of ethyl 5-cyclcopropyl-1-(2-aminosulfonylphenyl)-1H-pyra20le-4- 

carboxylate (0.503 g, 1.50 mmol) in dry DMSO (5 mL) at 23 *C was treated with 

NaH (60% in mineral oil, 0.090 g, 2.25 mmol) and stirred for 1.5 h. The resulting 
35 mixture was treated with dimelhylsutfate {0.213 mL. 2.25 mmol). stirred for 20 h 



and partitioned between EtOAc and water. The organic layer was dried over 
MgS0 4 , filtered and concentrated in vacuo. The residue was purified by Flash 
4DM™ chromatography (hexanes-EtOAc 60:40 to 50:50) to provide 0.141 g (27%) 
of Example 25A and and 0.231 g (42%) of Example 25B. 

5 EXAMPLE 25A 

Fthyi fi-^/doDroovl - 1 -cP^methviamtnosurfonvlnhenvl V1 f>*vfflZPte-4-carbQxyiate 
APCIMS 350 |M+lf 

! H NMR (400 MHz. CDCI 3 ) 6 8.13 (dd. J=8. 1.4, 1H), 8.04 (s. 1H). 7.71 (t, 
J=B. 1.6. 1H). 7.65 (L J=8. 1.6. 1H), 7.44 (dd. 8. 1.2. 1H). 5.93 (q. J=5, 1H), 4.31 
10 (q. J=7. 2H). 2.65 (d, J=5, 3H). 1.82 (m. 1H), 1.36 (t. J=7. 3H), 0.4-1.1 <m. 4H). 

FXAMPLE 25B 

p thYl S^doDropvl-1 -/2-dimeth v larntnnsulfonvlDhenvlVI H-OVrflZOie-4-CartK3XYlate 
APCIMS 364 IM+lf 

^H NMR (400 MHz. CDC» a ) 8 8.07 (dd. J=7. 2. 1H). 8.00 (s. 1H). 7.68 (m. 
15 2H). 7.35 (dd. J=7. 2. 1H). 4.29 (q, J=7. 2H). 2.67 (s. 6H), 1.88 <m, 1H). 1.36 (t. 
J=7. 3H). 0.64-0.93 (m, 4H). 

FXAMP1 F 26A 

phy 1 1-/?-chtarn-5-metrft/laminorarb o nvta^ tt-PYraZQle-4- 
parhoxvlate 

20 A solution of ethyl i-(2-<^loro-5-hydroxycarbonylphenyl)-5-cyclopropyl-1H- 

pyrazole-4-carboxyiate (1.32 g, 3.73 mmol) in thionyl chloride (7.5 mL) was heated 
at reflux for 2 h under a nitrogen atmosphere. The resulting solution was 
concentrated in vacuo. A solution of the residue in anhydrous CH,Cl 2 (10 mL) 
under a nitrogen atmosphere was treated with methylamine (2 M solution in THF. 

25 "9.33 mL. 18.7 mmol) followed by a catalytic amount of 4-dimethylaminopyridine. 
The resulting mixture was stirred for 6 h and partitioned between ethyl acetate and 
HCI (1 M aq). The organic layer was washed with brine, NaHC0 3 (sat aq sol), and 
brine, dried over MgS0 4 . filtered and concentrated in vacuo. The residue was 
purified by flash 40M™ chromatography (75:25 ethyl acetale/hexanes) to afford 

30 1 .00 g (77% yield) of the title compound . 

'H NMR (300 MHz, CDCI 3 ) 8 8.08 (s, 1H). 7.88 (dd. J=2. 8, 1H), 7.81 (d, 
J=2. 1H). 7.63 (d. J=9, 1H). 6.40 (bs. 1H). 4.33 (q. J=7. 2H). 3.02 (d. J=4, 3H), 1.89 
(m, 1H). 1.40 (t, J=7. 3H). 0.92-0.75 (m. 4H). 
APCIMS 348 [M+lf 

35 The title compounds of Examples 26B-26C were prepared using procedures 
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analogous to that used tor Example 26A. 

EXAMPLE 26B 

Elhvt 1.f2^ lQfQ-5^imeth^ammocarbonvlDhenvlV5^ctoDroovl-1H-wra20le-4- 



45% yield 

'H NMR (300 MHz. CDCIj) 6 8.07 (s, 1H), 7.59 <d. J=6. 1H). 7.52 {dd. J=2. 
6, 1H). 7.48 <d, J=2. 1H). 4.33 (q. J=7, 2H). 3.12 (bs. 3H), 3.05 (bs, 3H), 1.88 <m. 
1H), 1.39 (t, J=7. 3H). 0.94-0.80 <m. 4H). 

APCIMS 362 [M+1]* 

EXAMPLE 26C 

Fthvl l.f2^lnro.f^amtnocart>onvl nh«»nvl>-5-cvdoDrQovl-1 H-pvrazote~4-carboxvlate 
27% yield 

1 H NMR (300 MHz, CDCI,) 6 8.17 (s. 1H), 8.10-8.07 (m. 2H), 8.05 (s, 1H). 
7.85 (d. J=9, 1H), 7.67 (s. 1H), 4.25 (q, J=7. 2H), 1.88 (m. 1H), 1.30 (t, J=7. 3H). 
0.81-0.74 (m. 2H). 0.70-0.63 (m. 2H). 

APCIMS 334 {M+1]* 

The title compound of Example 27 was prepared using a procedure 
analogous to that used for Example 13A. 

EXAMPLE 27 

5-Ethyi-Wben7othiazol-6-vlV1 H-ovrazole^-carbQXvlic acid 
78% yield. 
APCIMS 272 [M-1T 

1 H NMR (DMSO-d 6 ) 5 0.96-1.02 (t. 3H); 7.81 (s, 1H) 

The title compounds of Examples 28A-28RRR were prepared using a 

procedure analogous to that used for Example 14A 

EXAMPLE 2BA 

5-CvrioomnvU-M? ^lmethoxvDhenviV1H-f7vra7nte-4-cartx3xvtic acid 
83% yield 

*H NMR (400 MHz, DMSO-d«) 5 0.68 (d, J=8.4, 4H), 1.83 (m, 1H), 3.54 
(s, 3H), 3.85 (s, 3H). 6.94 (d, J=7.6. 1H). 7.19 (m, 2H). 7.87 (s, 1H), 12.26 (s. 1H). 
APCIMS 287 [M-1]- 

EXAMPLE 28B 

81% yield 

*H NMR (400 MHz. DMSO-d a ) 8 2.38 (s, 3H). 3.64 <s, 3H). 3.84 (s. 3H). 



7.14 (m. 3H), 8.41 (s, 1H), 12.41 (s, 1H). 
APCIMS 261[M-ir 

EXAMPLE 2BC 

^ Cy^nnrnm/M-m aphthalen-V^MN-tr^ 
5 87% yield 

'H NMR (400 MHz, DMSO-d 6 ) 8 0.56 (d, J=7.2. 4H), 1.82 (m. 1H), 7.12 
(d, J=7.6. 1H). 7.58 (m. 4H). 8.10 (m, 3H). 12.38 (s. 1H). 
APCIMS 279|M+lf 

EXAMPLE 28D 

10 fWCvclooropvl- Wnaohtha lerv2-vlV1 ^vraolg-4-carhoxvlic acid - 
91% yield 

'H NMR (400 MHZ. DMSO-d fl ) 8 0.48 <m. 2H). 0.80 (m. 2H). 2.15 (m, 
1H). 7.58 (m. 2H). 7.71 (m. 1H). 8.01 (m, 4H). 8.16 (s. 1H). 12.35 (s. 1H). 

APCIMS 277 [M-1f 
15 EXAMPLE 28E 

^PthvU1.<naohthalen-2-vtV1 H-pvrazrte-4-carboxvlic acid 

91% yield 

% H NMR (400 MHz. DMSO-d,s) 8 2.50 (s. 3H). 7.57 (m. 2H). 8.06 (m. 4H), 
8.43 (s. 1H). 9.04(s. 1H). 
20 APCIMS 251 [M-1J" 

EXAMPLE 28F 

^-Mf.thvl-1-f2-bro henvlV1 H-ovra7Qle-4-cart)OXVliC acid 
87% yield 

1 H NMR (400 MHZ. DMSO-d 6 ) 6 2.28 (S. 3H). 7.05 (m. 2H). 7.27 (m. 3H). 
25 "7.45-7.54 (m. 4H). 7.72 (s. 1 H). 

APCIMS 277[M-ir 

EXAMPLE 28G 

ft-CycjoprpPYr-1-<o-b|phenYt>-1 rf pyratf e-4-cart»xytic acid 
75% yield 

30 1 H NMR (400 MHz. DMSO-d 6 ) 8 0.44 (m, 4H). 1.04 (m. 1H), 6.98 (m, 

2H). 7.25 (m. 3H). 7.44-7.62 (m. 4H). 7.85 (s. 1H). 12.14 (s. 1H). 
APCIMS 303 [M-ir 

EXAMPLE 28H 
^gth^-1^henvt.lH^TO7olg-4-carboxvltc acid 
35 88% yield 
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*H NMR (400 MHz. DMSO-d 6 ) 8 1.18 (t. J=6.3. 3H). 2.82 (q. J=7.2. 2H). 
7.28 (t. J=7.2. 1H). 7.44 (m. 2H). 7.84 (m. 2H), 8.84 (s. 1H), 12.43 (s. 1H). 
APCIMS 215[M-ir 

EXAMPLE 281 

5 5-CvdooroPvM-f2-nitroDherMMH-ovrazol^^ 
89% yield 

*H NMR (400 MHz. DMSO-d 6 ) 8 0.58 <m. 2H). 0.77 (m. 2H). 1.94 (m. 1H). 
7.79 (m. 1H). 7.91 (m. 2H). 8.13 (d. J=7.6. 1H). 12.48 (s. 1H). 

APCIMS 273[M-1T 
10 EX AM PLE 28J 

5-CvdooropvM-<2-ovm>M-v1r^^ acid 

95% yield 

*H NMR (400 MHz, DMSO-d a ) 8 0.41-0.62 (m. 4H). 1.04 (m. 1H). 6.13 (m. 
2H). 6.52 (m. 2H). 7.50-7.71 (m. 4H). 7.98 (s. 1H). 
15 APCIMS 292[M-ir 

EXAMPLE 28K 

5-Cvclnpropyl- 1 -(2-ethvl ohenvl V 1 H-ovrazote-4-cartooxvtic acid 
73% yield 

*H NMR (400 MHz. CDCy 6 0.78 (dd, J=8.4. 1.6. 2H). 0.88 (m. 2H), 1.09 
20 (dt. J= 7.6, 1.2. 3H). 1.84 (m. 1H). 2.37 (q. J*7.6. 2H). 7.24 (m, 2H). 7.40 (m, 2H), 
8.07 (s. 1H). 

APCIMS 255[M-17 

EXAMPLE 28L 

S^vctoproDv1-1^ 2-methvlohenvlV1 H-ovTazole-4-cart)oxvtic acid 
25 'H NMR (400 MHz. CDCfe) 8 0.8-0.89 (m. 4H). 1.67 (m, 1H). 2.09 (s. 3H), 

7.2-7.5 (m.4H). 8.10 (s. 1H). 
APCIMS 241 rM-1I 

EXAMPLE 28M 

S-CvdODrQPvU1^?^toroohenvtV1H-nvra7^p^-carboxv1ic add 
30 55% yield. 

APCIMS 261 [M+1]* 

'H NMR (400 MHz. CDCI 3 ) 6 0.8* (bs. 4H). 1.95 (m, 1H), 7.41-7.52 (m. 3H), 
7.58 (dd. J=9.4. 2.2, 1H), 8.15 (s. 1H). 

EXAMPLE 28N 

35 5-Cvciooroovt-i 42-irif)uoromethoxvphRnv1V1 H-nvrazQle-4-carboxvlic arid 



100% yield. 
APCIMS 311 [M-ir 

*H NMR (400 MHz. DMSO-d fi ) 8 0.56 (d, J=5.6. 2H). 0.71 (dd. J=8.4, 4.4. 
2H). 1.78 (m. 1H). 7.5-7.7 (m. 4H), 7.93 (s. 1H). 12.38 (s. 1H). 
5 EXAMPLE 280 

fi-rvdQoroovl.1-/2-fluQrophenv lVl H^vrazole-4-carboxvlic add 

84% yield. 

APCIMS 245 [M-1]" 

1 H NMR (400 MHz. DMSO-d 6 ) 8 0.56 (m. 2H). 0.72 (m. 2H), 1.85 (m. 1H). 
10 7.35 (m. 1H), 7.45 (m. 1H). 7.58 (m, 2H). 7.92 (s. 1H). 

EXAMPLE 28P 

a-Mgthyt-1-f 2 1 3-ben^h^rf.aynMUvlVI H-Pvrazole-4-carboxvllC add 
79% yield. 
APCIMS 259 [M-1]- 

15 'H NMR (400 MHz. OMSO-d 8 ) 8 2.47 (s. 3H). 7.82 (m. 1H). 8.05 (dd. J=8.4. 

2.8. 1H). 8.15 (dd, J=7.6, 2.8, 1H), 9.41 (s, 1H), 12.63 (s. 1H). 

EXAMPLE 28Q 
fi-r. v dnnr OD vi-i-/inda7ol-7-vtVl H-Dwa7cHft-4-carbQXYlic^aJ 
78% yield. 
20 APCIMS 267 (M-lf 

'H NMR (400 MHz, DMSO-ds) 6 0.47-0.51 (m. 2H), 0.61-0.66 (m, 2H), 1.96 
(m. 1H). 7.20 (t, J*7.6. 1H). 7.45 (d. J=7.6. 1H). 7.87 (d. J=8.0, 1H), 7.99 (s, 1H), 
8.19 (s, 1H). 

FXAMPLE 28R 

25 *3-Methyl-1 -f tnr< a7 nt-7-vlM H-Dvmzole-4-GarPOXvtic add 
79% yield. 
APCIMS 241 'M-1T 

'H NMR (400 MHz, DMSO-d e ) 5 2.51 (s. 3H). 7.17 (t. J=8.0, 1H). 7.73 (d, 
J=8.0, 1H), 7.81 (d. J=7.6. 1H). 8.22 (s. 1H). 9.03 (bs. 1H). 
30 EXAMPLE 28S 

ft-Flhyl 1 -/ben2Qthiazol-2-v1V1 H-Dvrazole-4-carboxvV.C add 
84% yield. 
APCIMS 272 [M-1T 

*H NMR (400 MHz. DMSO-tf 6 ) 8 1.25 (t, J=e.8. 3H). 3.61 (q. J=6.8. 2H), 
35 7.41-7.53 (m, 2H). 7.92 (d. J=8.4. 1H). 8.08 (s. 1H). 
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fX AMPLE 28T 

^y C ^nronyui4?^tero- 4- ^rr 0 '^ ,t '' lf "" vltohftnv1V1 H-nvrarnltM-carboxvlic add 
98% yield. 
APCIMS 339 (M-ir 

5 " 'H NMR (400 MHz. DMSO-d 6 ) 5 0.66-0.70 (m. 2H). 0.76-0.79 (m. 2H). 1 .87 . 

(m, 1H). 3.34 (s. 3H>, 7.95-8.10 (m. 3H). 8.29 {s. 1H). 

FXAMPLE 2BU 

4=c arboxytic acid 
0 78% yield. 

APCIMS 417 [M-1]- 

'H NMR (400 MHz. 0MSO-d a ) 8 0.63 (m. 2H). 073-0.79 (m. 2H). 1.88 (m. 
-*H), 3.27(s. 3H). 7.99-8.16 (m, 3H). 8.30 (S. 1H). 

FXAMPLE 28V 
5 S^vriflnm^WP^orcyS^dimP^^ 



82% yield. 
APCIMS 368 [M-1]- 

1 H NMR (400 MHz, DMSO-d«) 6 0.61 (d. J=2.0. 2H). 0.72 (d. J=7.6. 2H). 
20 1.86 (m, 1H), 2.63 <s. 6H), 7.92-8.01 (m. 3H). 12.44 (s, 1H). 

FXAMPLE 28W 

SzCvetenrotwH .tt-chlorp-54amip nsutf onvOphenVl VI H-ovrazOle-4-carfrOXVliC add 
82% yield. 
APCIMS 368 [M-ir 

25 i H NMR (400 MHz. DMSO-d«) 6 0.65 (s. 2H). 0.75 (d. J=8.0. 2H). 1.84 (m, 

1H). 7.61 (s, 1H), 7.92-7.98 (m, 2H), 12.47 (s. 1H). 

FXAMPLE 28X 

acid 

30 75% yteid. 

APCIMS 354 (M-ir 

<H NMR (400 MHz, DMSO-<M 6 0.62 (S. 2H), 0.73 (d. J=8.0. 2H). 1.86 (m. 
1H), 2.43 (d. J=2.8, 3H). 7.67 (d. J=4.8. 1H). 7.92-7.98 (m, 3H), 12.47 (s. 1H). 
EXAMPLE 26Y 

35 S-Cvrtopmnvt-1 A7 5-dichlornoh«,nv1l1 H-ovrarolft^-carboxvlic acid 



97% yield. 
APCIMS 295 (M-1T 

*H NMR (400 MHz. DMSO-d«) 8 0.62-0.64 (m. 2H), 0.70-0.74 (m, 2H). 1.82 
(m. 1H). 7.65 (dd. J=8.8. 2.4. 1H). 7.72 (d. J=8.4, 1H). 7.85 (d, J=2.4. 1H), 7.93 (s. 
5 1H). 

FXAMPLE 28Z 

^rinnronvi.i-f2.4^ichio fQohenv1V1 tf-nvr azQle-4-r.artx?XYlic add 
94% yield. 
APCIMS 295 [M-1]- 

10 'H NMR (400 MHz. DMSO-d 8 ) 5 0.64-0.65 (m, 2H). 0.71-0.74 (m, 2H). 1.83 

(m, 1H), 7.60-7.68 (m, 3H}. 7.92 (s. 1H>, 12.41 (s. 1H). 

FXAMPI F ? AAA 

fcCgtQQIBByfcHZ 3^irMnmnhenvlV1 H^vraZOle-4^rfrPXYliC gCld 

91% yield. 
15 APCIMS 295 [M-1]" 

'H NMR (400 MHz. DMSO-d«) 6 0.65 (s. 2H). 0.73 (s, 2H). 1.83 (m. 1H). 
7.53 (t, J=8.0. 1H). 7.63 (dd, J=8.0. 1.6. 1H). 7.86 (dd. J=8.0. 1.2. 1H). 7.96 (s. 1H), 
12.41 (s. 1H). 

FXAMPLE 28BB 

20 S-TvrinnmnvM -f ?-ehtoro-5-iT .^thv1 S utfonvtDhftnvlV1 H-Ovre70lfh4<3rbgXVii£^Cifl 
77% yield. 
APCIMS 339 JM-ir 

'H NMR (400 MHz. DMSO-d«) fi 0.61-0.63 (m, 2H). 0.71 (d. >6.8, 2H). ' 
1.83 (m. 1H). 3.29 (s, 3H). 7.97-8.09 (m. 3H), 8.18 (s. 1H). 12.44 (s. 1H). 
25 FXAMPLE 28CC 

^pthyUI Wh«>TgifT iiriayftt-5^lV1 H-nvrazole~4-<artx3XVlic add 

82% yield. 

APCIMS 255 (M-ir 

1 H NMR (400 MHZ. DMSO-d^ 6 0.97 (t. J=7.2. 3H), 2.84 (q, J-7.2, 2H). 
30 7.21 (d. J=8.4. 1H). 7.65-7.69 (m. 2H). 7.88 (s. 1 H), 8.33 (s, 1H). 

FXAMPLE 2BDD 
^Yriftp«^.1-f 2 -^lnrrv4^dirT^lh^ a mino5;utfonv1\Qhen^V 

catfacaadic add 

92% yield. 
35 APCIMS 368 [M-1}' 
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1 H NMR (400 MHz, DMSO-d 6 ) 6 0.60-0.63 (m. 2H). 0.80-0.82 (m. 2H). 1.80 
<m. 1H). 2.68(s. 6H), 7.70 (s. 1H). 7.78-7.97 (m. 2H). 7.97 (s. 1H). . 

FXAMPLE 2BEE 

5-C Y ^ nrnn Y }-i -f 7^tarp~»^met hvlflminosutf onvnphenvlVI H-PVrazolfr-4-CartXMV|iC 

5 acid 

84% yield. 
APCIMS 354 [M-ir 

*H NMR (400 MHz. DMSO-d«) 6 0.63 (d. J=4.8, 2H). 0.73 (d. J=8.4. 2H), 
1.84 (m, 1H), 2.47(s. 3H), 7.76 <t, J=4.6. 1H), 7.88 (s, 1H). 8.00 (d. J=15.2, 1H). 
10 12.42 (s.1H). 

FXAMPLE 28FF 

5-CvrlnnmnYH -fhpn7imidazQh5-ylV 1 tt-Pvra z pte-4-caTfaQXYtic add 
59% yield. 
APCIMS 267 [M-iy 

'H NMR (400 MHz, DMSO-d a ) 5 0.50-0.54 (m, 2H). 0.71-0.76 (m. 2H), 2.05 
<rn. 1H), 7.33 (dd. J=9.4. 1.8, 1H), 7.66 (d, J=8.4, 1H). 7.73 (S, 1H), 7.89 (s. 1H). 
8.32 (s, 1H). 12.25 (s. 1H) 12.69 (bs. 1H). 

FXAMPLE 2BGG 

3-MfMh V i-i-hf>n 7 vl-i w^vrazote^-carboxvlic add 
96% yield. 
APCIMS 215 rM-ir 

f H NMR (400 MHz, DMSO-d 6 ) 5 2.29 (s. 3H). 5.26 (S. 2H). 7.25-7.38 (m, 
5H). 8.27 (s. 1H). 12.18 (bs. 1H). 

FXAMPLE 28HH 

25 S-F^YH-frwh^nindazoWS-vlvi H-nvrazole-4-cartQxvlic add 
85% yield. 
APCIMS 289 [M-1]' 

1 H NMR (400 MHz. DMSO-d„) 5 0.97 (t. J=7.2. 3H). 2.83 (q. J=7.2, 2H). 
7-48 (dd, J=8.8. 1.6. 1H). 7.69-7.75 (m. 2H). 7.92 (s. 1H), 12.41 (s. 1H), 13.60 (s. 
1H). 

EXAMPLE 2811 

S-gthyt-wi-mcthv i b«>nzimida Z oi-6-vlV-lH-ovraznlft^-r^rt)QXYlic add 
76% yield. 
APCIMS 269 [M-1]" 

1 H NMR (400 MHz, DMSO-d 6 ) 5 0.97 (t. J=7.6, 3H). 2.86 (q. J=7.2. 2H). 
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3.90 (s, 3H). 7.38 (dd. J=8.6. 2.2. 1H). 7.81-7.93 (m. 3H). 8.75 (s. 1H). 

FXAMPLE 28JJ . 

ftf tfryt-1-/?-methvl b ftn?im»dazot-5^IV1H-DVTazolft-4-carbQXYtiC add 
72% yield. 
5 APCIMS 269 [M-1 J 

'H NMR (400 MHZ. DMS(XW 8 0.97 (L J=7.4. 3H). 2.49 (s. 3H). 2.81 (q. 
J=7.4. 2H). 7.38 (d, J=8.8. 1H). 7.50-7.55 (m. 2H). 7.88 (s. 1H), 12.36 (s, 1H). 
12.61 (bs. 1H). 

EXAMPLE 28KK 
10 fUsoorravl W qHmriirv^ add 

90% yield 

'H NMR (400 MHZ. DMSO-de) 6 12.51 (s. 1H). 8.99 (t. J=1.6. 1H). 8.24 (d, 
J=8. 1H). 8.06 (s. 1H), 7.91 (t. J=8. 1H), 7.76 (d. J=7, 1H). 7.58 (dd. J= 8, 4, 1H>, 
7.47 (d. J=8. 1H). 2.93 (quintet. J=7. 1H), 1.15 (m, 6H). 
15 APCIMS 282[M+1)* 

FXAMPLE 2BLL 

^-fp,iinnlin.«UytVS ^prcm^-1H-ovrazole^-cartx>xvlk: add 
91% yield 

1 H NMR (400 MHz. CDCl 3 ) 8 9.03 (d. J=4. 1H). 8.35 (d, J=8, 1H). 8.25 (s. 
20 1H), 7.86 (t, J=8. 1H), 7.66 (d. J=8. 1H), 7.61 (d. J=7. 1H). 7.47 (dd. J=8, 4. 1H). 
2.81 (bs, 2H), 1.45 (sixtuplet. J=8, 2H). 0.75 (L J=8. 3H). 
APCIMS 282 [M+1]* 



S.r>ri™imnvUW 2-rfimPthvtaminosuHonvlDhenv1V1 H-DVrazolfr4-mrt?QXY!iC add 
25 - 88% yield 

'H NMR (300 MHz. DMSO-d«) 8 8.01 (m. 1H). 7.91 (s. 1H). 7.84 (m. 2H). 
7.60 (rn, 1H), 2.64 (s. 6H). 1.81 (m. 1H). 0.59-0.77 (m. 4H). 
APCIMS 336 [M+1J* 

EXAMPLE 28NN 

30 fi-CyeiQDroDv l-1 -f g-methvteulfonvtohenvll1 H-ovrazole-4-cart?OXVliC g dd 
79% yield 

1 H NMR (300 MHz, DMSO-d 6 > 6 8.15 (m. 1H). 7.83-7.99 (m. 3H). 7.75 (m. 
1H). 3.34 (s. 3H), 1.86 (m. 1H). 0.5-0.9 (m. 4H). 
APCIMS 307 [M+lf 
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EXAMPLE 26QO 

70% yield 

*H NMR (300 MHz. DMSO-</ 6 ) 6 8.02 (m. 1H). 7.94 <s. 1H). 7.73-7.86 (m. 
5 2H),7.69(m. 1H). 6.88 (q. J=5. 1H), 2.50 (s. 3H). 1 .89 (m. 1 H), 0.5-O.9 (m, 4H). 
APCIMS 322 |M+1]* 

EXAMPLE 28FP 

fi^ Yr^P^PY 1 - 1 -^ 1 3-benzothiadtazo1-4-vMH-nvrazole-4-cart?Qyvltc gad 
91% yield 

10 1 H NMR (400 MHz. CDCI 3 ) 6 8.21 (s. 1H). 8.14 (dd. J=7, 3, 1H). 7.73 (m, 

2H). 2.01 (m. 1H). 0.68 (m, 2H). 0.61 (m. 2H). 
APCIMS 287 (M+lf 

EXAMPLE 28QQ 
f^ g thyUi^2 4^muofnnhPnviViH-DvrazQle-4-carboxvlic acid 
15 86% yield 

'H NMR (400 MHz, COOa) 8 8.10 (s. 1H). 7.43 (m. 1H). 7.03 (m. 2H). 2.45 

<s. 3H). 

APCIMS 239 [M-Hf 

EXAMPLE 28RR 

20 S-T:vctooroovt.l-f 2-amino« ;iitfonvlDhenvlV1 H-nvra?olfr4-carboxvtic acid 
93% yield 

'H NMR (400 MHz, DMSO-d«) 6 12.34 (s. 1H). 8.03 (m. 1H). 7.93 (s. 1H), 
7.73 (m. 2H), 7.63 (m. 1H), 7.18 (s, 2H). 1.85 (m, 1H), 0.3-0.9 (m. 4H). 
APCIMS 308 (M+1]* 
25 EXAMPLE 28SS 

-f?-memvtthioDhenviy 1 f^pvre20)e-4-cart?QXYfic, acid 
97% yield 

1 H NMR (400 MHz, OMSO-d 6 ) 8 12.27 (s. 1H), 7.87 (s. 1H). 7.51 (t. J=8. 
1H), 7.41 (d. J=8, 1H), 7.34 (d. J=8. 1H). 7.27 <t J=7, 1H), 2.36 (s, 3H). 1.83 (m, 
30 1H).0.65(m.4H). 

APCIMS 275 [M+lf 

EXAMPLE 28TT 

f^MPthyt-i4B^u inoiinviViH-pvra2o>e-4-cattx)xvtic acid 
84.4% yield. 

35 'H NMR (DMSO-d 6 ) d 2.62 (s, 3H); 7.66 (dd. 1H}: 7.95 (dd. 1H); 8.06 (s. 



1H); 8.18-8.24 (m. 2H); 8.51 (d. 1H); 9.01 (L 1H). 

EXAMPLE 28UU 

75.5% yield. 

5 'H NMR (DMSO-cfe) d 0.49 (m. 2H); 0.86 (m, 2H): 2.2 (m. 1H); 7.64 (dd, 

1H); 8.01 (m. 1H); 8.03 (s, 1H); 8.16 (dd. 1H); 8.28 (d, 1H); 8.49 (d. 1H); 9.0 (dd. 
1H). 

FXAMPLE 28W 

fi-ftyrinnronvl-1 -f 4- o uinolinvl V1 H-ovrazoie-4-carbQXVIic acid 
10 78.2% yield. ^ 

1 H NMR (DMSO-c/ 6 ) d 0.56 (m. 2H); 0.64 (m, 2H); 1.91 (m, 1H); 7.49 (dd/ 
1H); 7.68 (m. 1H); 7.8 (d, 1H); 7.88 (m, 1H); 8.13 (s. 1H); 8.19 (d. 1H): 9.11 (d, 
1H). 

15 ?^MRihvi.i ^6- mAthoyv.5-Qtitnoitnvivi H-pvrazolfr4-cart>QXYlic acid 
80.1% yield. 

'H NMR (DMSO-d 6 ) d 2.2 (s. 3H); 3.96 (s, 3H); 7.38 (dd. 1H); 7.52 (m. 1H); 
7.92 (d, 1H); 6.08 (s, 1H): 8.3 (d. 1H); 8.86 (dd. 1H). 

FXAMPLE 2SXX 

20 fi-CyrinpmnvH W6-methoy v-S-ouinolrnvlW1 H^vraZQkv4>cgrt)QXVtiC-agjd 
41.6% yield. 

*H NMR (DMSO-o* 6 ) d 0.45 (m, 2H); 0.65 (m, 2H); 1.72 (m, 1H); 3.91 (s, 
3H); 7.33 (d, 1H); 7.47 (m, 1H); 7.85 (d. 1H); 7.99 (s. 1H); 8.23 (d. 1H); 8.8 (dd, 
1H); 12.3 (s. 1H). 
25 FXAMPLE 28YY 

«uryjnnmnvi-1 -^B- m^thvU5-oumolinvlV1 H-ovm70lft~4-cart?OXVtiC Bffld 
82.5% yield 

'H NMR (DMSO-d„) d 0.52-0.77 (m. 4H); 1.7 (m. 1H); 2.19 (s, 3H); 7.4 (dd. 
1H); 7.57 (m, 1H); 7.85 (d. 1H); 8.15 (m.2H): 8.93 (t. 1H). 
30 EXAMPLE 28ZZ 

«wFth V U1-fg-fnethv MW»jin Q linvlV1 H-ovraole^-carboxvlic acid 
30 % yield. 

*H NMR (OMSO-de) <* 1-06 (t. 3H); 2.71 (s. 3H): 2.95 (q. 2H); 7.55 (d. 1H); 
7.82 (d. 1H); 8.02-8.13 (m. 3H); 8.38 (d. 1H). 
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EXAMPLE 28AAA 
5-FttwM -fS-methvl-S-quinolinvl V- 1 H-pvra7 ote-4-carboxvtic acid 
81.5% yield. 

'H NMR (DMSO-tf 6 ) d 0.83 (t. 3H); 2.5-2.6 (2q. 2H): 2.15 (s. 3H): 7.33 (q. 
5 1H); 7.54 (q. 1H); 7.86 (dd, 1H); 8.14 (s. 1H); 8.19 (d, 1H); 8.94 (d. 1H). 

^Fth^-Wfuotiinnfinv1V1H-Qvr^ole-4-cart>QXVlic acid 
71.9% yield. 

*H NMR (DMSO-de) d 1.04 (t, 3H); 2.96 (q, 2H); 7.63 (q, 1H); 7.85 (dd. 1H); 
10 8.01 (s, 1H); 8.17 (s+d. 2H); 8.49 (d, 1H); 8.99 (q. 1H). 

1 ^?^itino^aBnviVS^thv1.1 H-Dvra7Qle-4-cartx3Xvltc acid 
82% yield 

1 H NMR (400 MHz, DMSO-tf 6 ) 8 9.42 (s, 1H), 8.14-8.11 (m, 2H). 8.00 (d. 
15 J=8 1H). 7.91-7.83 (m, 2H), 3.44 (q, J=7, 2H). 1.29 (l J=7, 3H). 
APCIMS 267[M-ir 

FXAMPLE 28DDD 
1 -f 2-Benzimida7viy 5-elhvM H-pvrazole-4-cartoQXYtlc add 
66% yield 

20 1 H NMR (400 MHz, DMSO-d e ) 8 13.1 (s, 1H). 12.74 (bs. 1H). 8.12 (s, 1H), 

7.63 (d, J=6, 1H). 7.44 (d. J=6. 1H). 7.20 (bs. 2H). 3.52 (q. J=7. 2H). 1.21 (t, J=7. 
3H). 

APCIMS 257 [M+1]* 

EXAMPLE 28EEE 

25 1 W2-Fluorome t hvl^-rhlorn D hRnvlVS-cvclooroDVl-1 H-ovrazole-4-cart>OXYliC acid 
92% yield 

'H NMR (400 MHz, DMSO-d a ) 8 12.43 (bs, 1H), 8.07 (s. 1H). 7.96-7.93 (m. 
2H). 7.76 (d. J=8. 1H). 1.76 (m. 1H). 0.68-0.74 (m. 4H). 
APCIMS 331 [M+lf 
30 EXAMPLE 28FFF 

w9-R,,nro^rfflunromethvtDhenviy5-cv^ acid 
55% yield 

*H NMR (400 MHz, DMSO-d e ) 512.50 (s. 1H). 7.96 (s. 1H). 7.92-7.82 (m. 
3H). 1.68 (m. 1H). 0.79-0.67 (m. 4H). 
35 APCIMS 315 [M+1}* 



EXAMPLE 28GGG 

■l- iy.Trjpi^mmelhvl-^flimmnhRn ylVfi cvdODronvl-1H-Qvra7nlff-4-cart?OXliC 3Qid 
86% yield 

1 H NMR (300 MHz, DMSO-d«) 5 7.97-7.93 (m. 2H), 7.91-7.74 (m, 2H). 1.79 
5 (m. 1H).0.75(d, J=9,4H). 

APCIMS 315 [M+1]* 

^^..thythpnyimidaz^-vivs-ethvi-i H-Dvrreoie-4-carbQxvtic acid 
39% yield 

10 *H NMR (300 MHz. DMSO-tf 6 ) 6 8.17 (s. 1H). 7.77-7.70 (m. 2H). 7.47-7.32 

(m. 2H). 3.72 (s, 3H). 3.04 (q, J=7. 2H). 1.13 (t. J=7. 3H). 
APCIMS 269 (M-ir 

EXAMPLE 28HI 
1 .p-o, ..nntinvi V5-eihvl-1 H-pvrazole-4-mrt?oxv)ic aod 
15 93% yield 

*H NMR (300 MHz, DMSO-d fl ) 8 12.62 (s, 1H). 8.57 (d. J=7, 1H). 8.05 (s. 
1H), 8.02-7.94 (m. 3H). 7.81 (t. J=5. 1H). 7.64 (I, J=5. 1H). 3.47 (q. J=5. 2H). 1.30- 
1.27 (m. 3H). 

APCIMS 268 [M+lf 
20 FXAMPLE 26JJJ 

acid 

87% yield 

*H NMR (300 MHz, DMSO-d«) 8 8.67 (m, 1H). 8.06 (d, J=2, 1H). 8.04 (s. 
25 -1H). 8.00 (s, 1H). 7.85 (d. J=9, 1H), 2.79 (d. J=5. 3H), 1.88 (m. 1H). 0.75-0.66 (m. 
4H). 

APCIMS 320 [M+1]* 

EXAMPLE 28KKK 

^U^^^^^nMVF^rjoamo^H^JVT^O^^^^C acid 
30 83% yiekJ 

*H NMR (400 MHz. DMSO-d«) 8 8.24-8.20 (m. 1H), 7.98-7.89 (m. 1 H). 7.77- 
7.64 (m. 1H), 7.33-7.21 (m, 2H). 1.96 (m, 1H). 0.64-0.47(m. 4H). 

FXAMPLE 28LLL 
i-(?^h>QfQ-5-tQdo phPnviV5-cvctoproDvl -1H-ovrazote-4-carbPXYlic acid 
35 86% yield 
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*H NMR (300 MHz, DMSO-d a ) 6 8.15 (s. 1H), 7.96-7.E 
J=1.2, 8, 1H). 1.85 (m. 1H), 0.77-0.67 (m, 4H). 
APCIMS 389 IM+1J* 



3 (m. 2H). 7.42 <dd. 



35 



1^2-Oilorn.fUMiiinpi a fhnrivlirf^^ add 
- 31% yield 

1 H NMR (300 MHz, DMSO-d 6 ) 6 8.17 (s. 1H). 8.09-8.07 (m. 2H), 8.00 (S. 
1H). 7.84 (d. J=9. 1H). 7.66 (S. 1H). 1.85 (m. 1H). 0.76 (d. J=8. 2H). 0.68 (d, J=5. 
2H). 

APCIMS 306 [M+1]* 

FXAMPI F 2BNNN 
1 -f 2-ChlnrrwfUrirmPthv iaminQcartoonylnhenvl V5-cvdoproDvl-1 H-nvra70le-4- 

<cart?oxylic add 
45% yield 

*H NMR (300 MHz, DMSO-d 6 ) 5 7.98 (s, 1H), 7.79 (d, J=9, 1H). 7.72 (d. 
J=2, 1H). 7.63 (dd. J=2. 8. 1H). 2.99 (s, 3H). 2.93 (s, 3H), 1.89 (m. 1H). 0.77-0.73 
^m, 2H), 0.67-0.65 (m. 2H). 

APCIMS 334 [M+1]* 

FXAMPI E 2BOOO 
1-Phenvl-4^vHnnrnnvl-1 H-nvm7ote-3-cart»XVliC add 
100% yield 
APCIMS 229 [M+1]* 

'H NMR (300 MHz, DMSO-d«) 5 8.85 (S, 1H). 7.85-7.82 (m. 2H), 7.51-7.45 
(m. 2H). 7.32 (t J=7. 1H). 2.57 (m. 1H). 0.99-0.90 (m. 4H). 

EXAMPLE 28PPP 

1-f 1 -isQauin o yufi-cvdooroDvt-i H^vrazole-4-carboxYlic acid 
75%yieJd 

*H NMR (400 MHz. DMSO-d 6 ) 6 12.45 (s. 1H), 849 (d. J=6. 1H), 8.11 (d. 
J=8. 1H), 8.38 (d. J=6. 1H), 8.01 (s. 1H). 7.84 (t J=8. 1H), 7.66 (t, J*8. 1H), 7.42 
(d. J=9, 1H), 1.98 (m, 1H), 0.57 (d, J*8, 2H). 0.428 (d, J=3.6. 2H). 

FX AMPLE 28QQQ 
S-1 SOD ro D vt . 1-f6^.rin 0 nnvlV1H^-wr^e-4-cart>QXVtic arid 

89.8% yield. 

X H NMR (DMSCKfe) d 1.29 (d, 6H); 3.2 (m. 1H); 7.64 (q, 1H); 7.77 (dd. 1H); 
7.99 (s. 1H); 8.12 (s. 1H); 8.16 (dd, 1H); 8.5 (d. 1H); 8.99 (d, 1H); 12.4 (bs. 1H). 



FX AMPLE 28RRR 
fUpmpyll-ffi^uinoliP vIM H-nvr»zr>lft-4-carb0xyliC add 
86.4 % yield. 

V NMR (DMSO-ds) d 0.68 (t, 3H); 1.42 (q. 2H); 2.97 (I, 2H); 7.62 (q, 1H); 
5 7.84 (t. 1H); 8.01 (S. 1H); 8.16 (d, 2H); 8.48 (d. 1H>: 8.98 (d, 1H); 12.45 (bs. 1H). 

The title compounds of Examples 29A-29D were prepared using procedures 
analogous to that used for Example 8A 

FXAMPLE 29A 
[ ^y rtn pmnvM-f24 -dich1oro-6-^ 
10 rafhnnvnauan'rii™ hydrochloride 
14% yield. 
APCIMS 406 [M+]* 

*H NMR (400 MHz. DMSCwfe) 6 0.83-0.86 (m. 4H); 1.79 (m, 1H); 8.21 (s, 
1H); 8.44 (bs, 3H); 8.71 (bs. 2H); 11.76 (s. 1H). 
15 EXAMPLE 29B 

r ^» th ff XV TTi»thvi-W^^ 
dihYdrochtoride 
13% yield 

APCIMS 325 (M+lf 

20 1 H NMR (300 MHz, DMSO-cfe) 8 9.12 (bs, 1H), 9.03 (m. 1H). 8.81 (bs. 2H). 

8.55 (bs, 2H). 8.36 (m. 1H). 7.06-8.06 (m. 4H). 4.61 (s, 2H), 3.01 (s. 3H). 

EXAMPLE 29C 
P^^»th ft yy.2^i p mnh»nvii;w^doDmovMH-nvm7^ 



17% yield 

APCIMS 334 [M+lf 

1 H NMR (300 MHz. DMSO-da) 6 8.72 (bs. 2H), 8.67 (s, 1H). 8.43 (bs. 2H). 
7.63 (d. J=9. 1H), 7.29 (d, J=3. 1H). 7.21 (dd. J=3. 9. 1H). 3.82 (s. 3H). 1.99 (m. 
1H). 0.79 (d. J=9. 2H). 0.63 (d, J=4. 2H). 



Qguanidine dihydrpchloride 



fHfHll ancilMttaiMttbJ H-ovrazole^-c 
38% yield. 
APCIMS 337 [M+1J* 

1 H NMR (400 MHz, DMSO-d 6 ) 8 0.53 (ts, J=7.0, 3H). 1.01 (t, J=6.8, 2H). 
35 1.26 (s. 2H). 2.75 (s. 2H). 7.72-7.79 (m. 2H). 7.92 (d. J=7.2. 1H), 8.03 (t. J=7.8. 
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1H). 8.36 (d. J=8.4. 1H). 8.48 (bs, 2H), 8.81 (bs. 2H). 9.00 (s. 1H). 9.12 (s. 1H). 
12.169 (s. 1H). 

FXAMPLE 3QA 

[i^QninQitn-^vs^vdopm pyUi H^^zoifr4-cart>onvnmianidine hydrochloride 
moophydrate 

A solution of guanidine hydrochloride (3.11 g, 32.6 mmol) in warm 
anhydrous ethanol (8 mL) under a nitrogen atmosphere was treated in one portion 
with sodium methoxide (1.76 g, 32.6 mmol). The resulting slurry was concentrated 
in vacuo. The residue was treated with anhydrous toluene (10 mL) and 
concentrated to dryness in vacuo (twice). Each time the vacuum was released to a 
nitrogen atmosphere. The residue was treated in one portion with ethyl Hquinolin- 
5-yl)-5-cyclopropyl-1Hfvrazole-4<arboxylate (1.00 g. 3-26 mmol) in anhydrous 
ethanol (8 mL). The resulting mixture was concentrated in vacuo (rotatory 
evaporator, 80 "C water bath). The residue was treated with anhydrous toluene 
(10 mL) and the resulting mixture was concentrated in vacuo (three times). The 
resulting solid was triturated with water (85 mL) and filtered. The solid was air- 
dried to provide 0.880 g (76% yield) of [1-(quinoBn-5-yl)-5-cyclopropyl-1«-pyrazole- 
4-carbonyljguanidine dihydrate. 
APCIMS 321 (M+lf 

n H NMR (400 MHz, DMSO-d 6 ) 8 0.51-0.53 (m, 4H), 1.88-1.95 (m, 1H), 
7.52-7.60 (m, 2H). 7.73 (d, J=8, 1H). 7.86 (t. J=9, 1H). 7.94 (s. 1H). 8.16 (d, J=9, 
1H), 8.95 (t. J=1.8. 1H). 

A suspension of |l-(quinolin-5-yl)-5-cydopropyl-ir+pyrazole-4- 
carbonyl]guanidine dihydrate (1.28 g. 3.59 mmol) In tetrahydrofuran (38.4 mL) with 
vigorous stirring was treated with concentrated hydrochloric add (0.30 mL. 3.6 
mmol). The mixture became homogeneous within one minute and then a solid 
began to predpitate. The resulting mixture was stirred vigorously for 1 h and 
filtered. The solid was air-dried to provide 1.1 1 g (82% yield) of the title compound. 

APCIMS 321 [M+1]* 

1 H NMR (400 MHZ. DMSO-de) 8 0.42 (m. 2H>, 0.59-0.61 (m. 2H), 1.88-1.95 
(m, 1H). 7.57 (dd. J=9. 4, 1H). 7.67 (d, J=4. 1H), 7.82 (d. J=7. 1H), 7.90 (t, J=8. 
1H), 8.22 (d. J=8, 1H). 8.38 (bs. 2H). 8.69 (bs. 2H), 8.72 (s. 1H), 8.98 (dd, J=4. 
1.4. 1H). 

The title compounds of Examples 30B-30M were prepared using procedures 
analogous to that used for Example 30A. 



FXAMPLE 30B 

fW^r»ouinolin-5-vlV5-CvdODronvHH-DYra2Ple-4-( 
14% yield 

APCIMS 321 IM+1]* 

*H NMR (CDCI 3 ) 6 1.9-2.0 (s. 1H). 8.80 (s, 1H) 
EXAMPLE 30C 
pUOutiroliP-^/IV5-ben^ lo^em^^ 

hydrochloride 

41% yield 

APCIMS 401 (M+1] 4 

1 H NMR (CDCI 3 ) 8 4.16 (s. 2H), 8.87 (s. 1H) 
FXAMPLE 30D 

[-|WRfin ? otp aynlA-5-vlV5-ethvl-1f 
49% yield 

APCIMS 299 [M+1]* 

1 H NMR (CDCI,) 8 0.99-1.03 (t. 3H), 8.61 (s. 1H) 
FXAMPLE 30E 

[1 ^inri a ? 0 u 6 .viv5-ethvi-i H-ovraroie^-carbonvnQuanidine hydrochloride 



ft hydrochloride 



20 

27% yield 

APCIMS 298 [M+1]* 

'H NMR (CDCI3) 5 1.01-1.05 (L 3H). 8.64 (s. 1H) 
FXAMPLE 30F 

25 ^o.iinniiri. 5 -vii&-o/^^ hYdrc-chlpPde 
24% yield 

APCIMS 335J.M+1]* ' 

% H NMR (CDCI3 8 3.61-3.70 (m.1H). 8.75 (s. 1H) 
EXAMPLE 30G 

30 H- ffv rhlnrog i .inmin.s-viVB-fyrinnmnvi-1 H-ovrazole^-carbonvltauankjine 
rtihyrtmrhloride 
8% yield 

APCIMS 354 [M+1]' 
- 'H NMR (CDC1 3 ) 6 1.78-1.63 (m. 1H). 879 (s. 1H) 
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EXA MP LE 3PH 

{ 1 -nndazol-5-v1W5-ethvM H-ovrazole^-rarbonvriauanidine hydrochloride 
39.3% yield 
APCIMS 298 [M+1]* 
5 'H NMR (CDCI,) 5 0.99-1 .05 (L 3H). 8.70 (S. 1 H) 

EXAMPLE 30J 

ri-/l 4^n7ndioxan^ ^V5^thvl-lH.Dvra7nl^-cart»nvnQuantdine hydrochloride 



10 



27% yield 

APCIMS 316 [M+1]* 
T H NMR {CDCI 3 ) 8 1.01-1.08 (t, 3H). 8.64 (s, 1H) 
EXAMPLE 30J 

f1.fO,.inrrfirv5-vllS-isr^iJtvMH^ ^ hydrochloride 
13.7% 

15 APCIMS 337 [M+1]* 

n H NMR (CDCW 8 1.53-1.60 (m. 1H), 8.97 {s. 1H) 
EXAMPLE 30K 

p-M a.Fte^i Q x 0 U5-^V5^thvf.iH^vTazole^Karbonvnquanidine hydrochloride 



20 9.4% yield 

APCIMS 302 [M+1]* 

'H NMR (CDCI 3 ) 6 0.99-1.02 (t, 3H), 8.63 (5. 1H) 
EXAMPLE 30L 

M-fB-Bromoouinoli P -S-vri^ 

25 hydrochloride monorrydrate 
23% yield 

APCIMS 401 [M+2f 

*H NMR (CDCI 3 ) 8 1.88-1.95 (m, 1H), 8.71 (s, 1H) 
EXAMPLE 3QM 

30 U ^B-TrrrluonM nemvloutnoHn-8-vl W5-cvctooroov1-1 H-Dvra; 
hydrochloride monohydrate 
18% yield 

APCIMS 389 [M+1]* 

1 H NMR (CDC1 3 ) & 1.80-1.87 {m, 1H). 8.80 <s. 1H) 
35 The title compounds of Examples 31A-310 were prepared using 

analogous to that used for Example 6A_ 



FX AMPLE 31A 

[3-MethvM .i?-hiphenvivi H-pvra2oie-4-cart>onvnouanw1inft hydrochloride 
61% yield. 

APCIMS 320 [M+1]* 

'H NMR (400 MHz, DMSO-fls) 5 2.29 (s. 3H); 7.05 (m. 2H); 7.26 (m, 3H); 
7.54 (m. 4H); 7.64 (s. 1H); 8.35 (bs. 2H); 8.51 (bs, 2H), 8.85 (s. 1H). 9.06 (s. 1H). 

EXAMPLE 31 B 
f^vrinomD y f-i-r? 1 .VtenznthiadiazoM-vl V1 r^ovi^^ 
hydrochloride 

66% yield. ^ 
APCIMS 328 [M+1]* 

*H NMR (400 MHz, OMSO-fl*) 5 0.42 (m, 2H); 0.58 (m, 2H); 1.99 (m. 1H); 
7.81 (m, 2H); 8.30 (d. J=8.4, 1H); 8.40 (bs. 2H); 8.69 (s. 1H). 8.70 (bs. 2H). 11.83 
(s. 1H). 

EXAMPLE 31 C 

!!UMgthvM-f2 4^ffluoroohenvi yi hydrochloride 
77% yield. 

APCIMS 280IM+1)* 

1 H NMR (400 MHz, DMSO-dfe) 6 2.37 (s, 3H); 7.33 (m. 1H); 7.63-7.74 (m, 
2H); 8.48 (bs. 2H); 8.74 (bs. 2H); 8.83 (s, 1H); 12.09 (s. 1H). 

EXAMPLE 31 D 
rS-CvdoompvM-/2-ami n osutfomrtpr«n^ 



25% yield. 

APCIMS 349 [M+1]* 

l H NMR (400 MHz. DMSO-ds) 5 0.49-0.81 (m. 4H); 1.97 (m. 1H); 7.29 (bs. 
2H); 7.66 (d. J=7.2, 1H); 7.77 (m. 2H). 8.07 (d. J=8. 1H); 8.43 (bs. 2H). 8.68 (s. 
1H). 8.71 (bs. 2H). 11.81 (s, 1H). 

EXAMPLE 31 E 

r^vriDorc^-1-f2-methv1th^ 
hydrochloride 

35% yield. 
APCIMS 316 IM+1]* 

'H NMR (400 MHZ, DMSO-cfe) 5 0.60 (m. 2H); 0.74 (m. 2H); 1.96 (m. 1H); 
7.31-7.98 (m. 4H). 8.40 (bs. 2H), 8.62 (s. 1H); 8.68 (bs. 2H). 
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EXAMPLE 31 F 

f 1 .^-Pvrrol-1 -vtDhenvlV5- rvrinnmnvl-l H-nvra7ole-4-rarbonvnouanidine 

hydrochtortde 

12% yield. 

APCIMS 335 [M+lf 

*H NMR (400 MHz. DMSO-de) 5 0.32-0.53 (m. 4H), 1.04 (m. 1H), 6.09 (S. 
2H). 6.49 (s. 2H). 7.49-7.69 (m, 4H). 9.05 (bs. 5H). 10.80 (s. 1h). 

EXAMPLE 31 G 

[S-MPthvi -W fi- a uino^^^w^V1H^azc^e^-cart)o^vTlQua^>dine hydrochloride 
92.4% yield. 

'H NMR (DMSO-dU d 2.64 (s. 3H); 7.86 (m. 1H); 8.11 (d. 1H); 8.33 (d. 1H); 
8.41 (bs+S, 3H); 8.74 (bs. 2H); 8.79 (d. 1H); 8.88 (s. 1H); 9.16 (d. 1H). 

EXAMPLE 31 H 

f5-Cvdooropvl-l-l6-quinolinvlVl H-ovTazc4e^-c3rtx3nvf)guanidine hydrochloride 
98.8% yield. 

'H-NMR (DMSO-d 6 ) d 0.36 (m. 2H); 0.84 (m, 2H); 2.3 (m. 1H); 7.63 (s, 1H); 
7.95 (q.1H); 8.28 (dd. 1H); 8.43 (d, 1H); 8.56 (bs. 2H); 8.79 (bs, 2H); 8.97 (d, 1H); 
9.08 (s. 1H); 9.21 (d. 1H). ~ 
EXAMPLE 311 

f 5-Cvdoorooyi-i-f 4-Quinolir>yivi H^vrazoie^Harponynouanidine hydrochloride 
72.4% yield. 

'H NMR (DMSO-d 6 ) d 0.41 (m. 2H); 0.65 (m, 2H); 1.99 (m, 1H); 7.52 (d. 
1H); 7.69 (m. 1H); 7.89 (m. 2H); 8.21 (d. 1H); 8.46 (bs. 2H); 8.76 (bs. 2H); 8.85 (d. 
1H): 9.13 (t. 1H); 12.1 (s. 1H). 

EXAMPLE 31J 
r5-MetrrvM -<6^moxy-S-ouirK^^ 

hydrochloride 

55.9% yield. 

'H NMR (DMSO-de) d 2.24 (s. 3H); 3.96 (s. 3H): 7.57-7.67 (m. 2H); 8.0 (dd. 
1H); 8.37 (d. 1H); 8.43 (bs. 2H); 8.73 (bs. 2H); 8.88 (s. 1H); 8.94 (d, 1H); 12.0 (s. 
1H). 

EXAMPLE 31K 

LS-CvctonroDvM -{6^meth nYv.5-outnolinvtVi H-ovrazole^-carbonvTlQuanidrne 
hydrochloride 

24.1% yield. 



'H NMR (DMSO-cfe) d 0.34 (m, 1H); 0.52 (m. 1H); 0.62 (m. 2H); 1.79 (m. 
1H); 3.94 (s. 3H); 7.51 (d. 1H); 7.6 (m, 1H); 7.95 (d. 1H); 8.32 (d, 1H); 8.37 (bs. 
2H); 8.68 (bs. 2H); 8.71 (s. 1H); 8.89 (d. 1H). 

EXAMPLE 31 L 

hyrtrnrhloride 

70.7% yield. 

'H NMR (DMSO-cfe) d 0.49-0.72 (m. 4H); 1.81 (m. 1H); 2.51 (s. 3H); 7.75 
(m. 2H); 7.99 (dd, 1H); 8.33 (d. 1H); 8.51 (bs, 2H): 8.81 (bs. 2H); 8.92 (s. 1H); 9.1 
(t,1H). 

FXAMPLE31M 

|B-Ethvui-f2 - mPth>^iurnoirnvtvi r^DvrazoiR-4-carbonvflqimnidinft hvdrochlQride 
47.6% yield. 

'H NMR (DMSO-de) d 1.11 (t, 3H); 2.89 (s. 3H); 3.0 (q, 2H); 7.86 (d. 1H); 
8.06 (d. 1H); 8.34-8.43 (m. 4H); 8.74-8.88 (m. 4H). 

EXAMPLE 31 N 

{5-Ethyt- W6-m6thvl-5-<iuinolinv1W1 H -nyraynte^^rtXOTvllouantrline hydrochloride 
53.9% yield. 

'H NMR (DMSO-ds) d 0.84 (I, 3H); 2.16 (s. 3H); 2.59 (2q. 2H); 7.61 (d. 1H); 
7.72 (q. 1H); 7.99 (d. 1H); 8.32 (d. 1H); 8.5 (bs. 2H); 8.81 (bs, 2H); 9.07 (s+d. 2H). 
EXAMPLE 31 P 

[fU=trwM-f 6 -niitnoMnx/ll1H-n^ hVdrQCTltoride 
63.7% yield. 

1 H NMR (DMSO-d 6 ) d 1.11 ft 3H); 3.04 (q. 2H); 7.91 (q, 1H); 8.08 (dd, 1H); 
-8.38 (s. 1H); 8.42 (d. 1H); 8.5 (bs. 2H); 8.8 (bs, 2H); 8.86 (d. 1H); 8.93 (s. 1H); 9.21 
(d.1H). 

EXAMPLE32A 

r&-CvrioprorJYM-/2-trffluo mm 

hydrochloride monohydrate 

A mixture of 5-cydopropyM ^2-tJ^uoromethyl phenyl)- 1 H-pyrazole^l- 
carboxylic acid (1.00 g, 3.37 mmoJ) and thionyl chloride (0.739 mL, 10.1 mmol) was 
heated at reflux for 1 h under a nitrogen atmosphere, and concentrated in vacuo. 
The residue was treated with anhydrous toluene and the mixture was concentrated 
in vacuo (twice). A solution of the resulting thick oil in anhydrous tetrahydrofuran 
(2.5 mL) was added dropwise to a vigorously stirred mixture of guanidine 
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hydrochloride (1.16 g. 12.0 mmol). sodium hydroxide (2 N aqueous. 12 mL, 24 
mrool) and tetrahydrofuran (6 mL) at 23 'C. The resulting mixture was heated at 
reflux for a 1 h. allowed to cool to room temperature and extracted twice with ethyl 
acetate. The combined organic extracts were dried over anhydrous sodium sulfate, 
filtered and concentrated in vacuo to afford 1 .1 g of a pale pink solid. A suspension 
of the solid in water (3.2 mL) was treated with concentrated hydrochloric acid 
(0.273 mL. 3.28 mmol) and stirred at room temperature for 1 h. The resulting 
suspension was filtered. The solid was air-dried and recrystattized from water. The 
resulting crystalline sofid was air-dried to afford 0.98 g (74% yield) of the title 

compound. 

APCIMS 338 |M+1]* 

*H NMR (400 MHz. DMSO-d 6 ) & 0.57 (bS. 2H). 0.72-0.74 (m, 2H), 1.82-1.89 
Mm. 1H). 7.71 (d, J=8. 1H), 7.80 (L J=6. 1H). 7.86 (t, J=7. 1H). 7.97 (d. J=7. 1H), 
8.36 (bs. 2H). 8.60 (s. 1H). 8.62 (bs, 2H). 

The title compounds of Examples 32B-32CCC were prepared using 
procedures analogous to that used for Example 16A and Example 32A. 
r EXAMPLE 32B 

p-/? ^O i m^hf«vohenvtv3-rnethvi-i ^vn^ole-4-rarbgnvnquan'dine 

hydrochloride 

82% yield 

APCIMS 304 [M+1]* 

1 H NMR (400 MHz, DMSO-cW 6 2.43 (s, 3H). 3.73 (s. 3H). 3.85 (s. 3H). 
7.16 (m. 3H). 8.39 (bs. 2H). 8.64 (bs, 2H). 9.27 (s. 1H). 12.12 (s. 1H). 

FXAMPLE 32C 

[1 ■/ Nanhth P in^-i-vlVS-cvct^nyi.i M-nvraToltvA-carbonynnuanidine hydrochloride 
84% yield 

APCIMS 320 [M+1]* 

1 H NMR (400 MHZ. DMSO-Og) 6 0.4O-O.70 (m, 4H). 1.90 (m, 1H). 7.13 (d. 
J=8, 1H), 7.60 (m. 3H). 8.06 (d. J=8. 1H). 8.13 (d. J=8. 1H). 8.39 (bs. 2H). 8.72 (m, 
) 3H>. 

EXAMPLE 32D 

t1 .f MaphthaiA^-vtvs^vdooroovi-i r^vTazole-4/^rtxmYnquanidine hYdrpqh , lpriqg 
83% yield 

APCIMS 320 (M+1]* 

5 1 H NMR (400 MHz, DMSO-d 6 ) 8 0.38 (d. J=4.8. 2H). 0.80 (d. J=8. 2H). 2.24 



(m. 1H). 7.57 (m. 2H). 7.72 (d. J=8.4. 1H). 8.03 (m. 3H). 8.18 (s. 1H). 8.38 (bs. 2H). 
8.64 (s. 1H). 8.70 (bs. 2H). 11.80 (s. 1H). 

EXAMPLE 32E 

[1 -r Naohthalf r^-yiia-meth yui H^vra^tHe^-carbonvnauanidine hydrochloride 
83% yield 

APCIMS 294 TM+1'* 

'H NMR (400 MHz, DMSO-ds) 8 3.32 (s. 3H), 7.55 (m, 2H). 7.60-8.10 (m. 
4H). 8.30 (s. 1H), 8.40 (bs. 2H). 8.52 (bs. 2H), 9.80 (S. 1H). 12.12 (s. 1H). 

EXAMPLE 32F 

(lWiyRiohpnylVS-cvelo f »frtpvl-1 H-rjvra7Qlg-4-carbonvnouanidine hvdrpchlPridC 
72% yield. 
APCIMS 346 (M+1J* 

*H NMR (400 MHz. DMSO-do) 6 0.25-0.70 (m. 4H). 1.12 (m, 1H). 7.00 (m, 
2H). 7.27 (m. 3H). 7.49-7.87 (m. 4H), 8.30 (bs. 2H). 8.56 (bs. 2H). 8.59 (s. 1H). 
11.58 (s,1H). 

EXAMPLE 32G 

rw «u3u.no i irtyiv5-jsoproovi-i H-rwra7ole-4-cflrt>onYnq^if i nldirw riihvdrochiprKte 

74% yield. 
APCIMS 323 [M+1]* 

*H NMR (400 MHz. DMSO-d«) 8 1.15 (d. J=6.8, 6H). 3.00 (m. 1H). 7.73 (s. 
2H), 7.91 (d. J=7.2, 1H), 8.04 (L J=8, 1H). 8.38 (d, J=8.4. 1H). 8.51 (bs, 2H), 8.84 
(bs, 2H). 8.96 (s. 1H). 9.12 (m. 1H). 12.01 (s. 1H). 

EXAMPLE 32H 

78% yield. 
APCIMS 323 [M+lf 

1 H NMR (400 MHz. DMSO-4,) 6 0.61 (t, J-7.4, 6H). 1.33 (m. 2H). 2.73 (m, 
2H). 7.69-7.78 (m, 3H). 7.91 (d, J=7.6. 1H). 8.03 (L J=7.2, 1H), 8.35 (d, J=8,.1H). 
8.47 (bs, 2H). 8.81 (DS, 2H). 9.00 (s, 1H), 9.11 (m, 1H), 12.15 (s, 1H). 
I EXAMPLE 32! 

[1-Prw»nvt-3- AthvU1 H-ovraynte^-raroonvnouanlrline hydrochloride 
63% yield. 
APCIMS 258 [M+1]* 

'H NMR (400 MHz. DMSO-Cfe) 8 1.22 (m, 3H), 2.88 (m, 2H), 7.38 (m, 1H). 
5 7.55 (m. 2H), 7.75 (m. 2H), 8.37 (bs. 2H). 8.52 (bs. 2H). 9.71 (s. 1H). 12.10 (s. 1H). 
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FXAMPLE 32J 

rw^tmn h f^^d 0 ™^^ hydrochloride 
76% yield. 
APCIMS 315 [M+1]* 

*H NMR (400 MHz, OMSCw*,) 8 0.52 (bs. 2H), 0.80 (d. J=8.4, 2H). 2.04 (m. 
1H). 7.81 (d. J=7.6. 1H). 7.91 (bs. 2H). 8.16 (d. J=8. 1H). 8.47 (bs. 2H). 8.67 (s, 
1 H). 8.72 (bS,2H). 11.91 (S.1H). 

EXAMPLE 32K 

\ 1 ^24Dirr«t HYl»mincttulfonvn 
CPrtxxivf }guanidtne hydrochloride 

72% yield. 

APCIMS 377 [M+1]* 

*H NMR (400 MHz, DMSO-efe) 8 0.49 (bs, 2H). 0.67 (d, J=6, 2H). 1.87 (m. 
1H). 2.62 (s, 6H). 7.61 (d. J=2. 1H). 7.83 (m, 2H). 7.98 (m. 1H), 8.40 (bs. 2H), 8.64 
(s. 1H). 8.68 (bs, 2H). 11.81 (bs, 1H). 

EXAMPLE 32L 

[l.f2-tMeth an»*""" n ^ DhR ^^ 
hyrtmchlnrtrifi 

68% yield. 

APCIMS 348 [M+1]* 

*H NMR (400 MHz, DMSO-o«) 6 0.40-0.60 (m. 4H). 1.89 (m. 1H). 3.30 (S. 
3H). 7.73 (d. J=6.4, 1H). 7.88 (m, 2H). 8.11 (dd. J=8, 1.6. 1H). 8.36 (bs. 2H). 8.64 
(bs. 3H), 11.72(s, 1H). 

FXAMPLE 32M 
ri-f24Met h yte™inosijtfonvnnhe^ 
hydrochloride 

44% yield. 

APCIMS 363 [M+1]* 

'H NMR (400 MHz. DMSO-d B ) 5 0.48-0.76 (m, 4H). 1.93 (m, 1H), 2.4 (s, 
3H), 7.01 (s. 1H), 7.65 (m, 1H). 7.79 (m. 2H). 7.98 (m, 1H), 8.31 (bs, 2H). 8.53 (s. 
1H), 8.57 (bs. 2H), 11.58 (s. 1H). 

EXAMPLE 32N 

f vf2-EthyinhPnviws^ v rinnmnvi-i H-ovra7oie-4-carbonvflouanidine hydrochloride 
48% yield. 
APCIMS 298 [M+1]* 



*H NMR (400 MHz. DMSO-d 6 ) 8 0.61 (d. J=8.8. 2H). 0.71 (d. J=8-4. 2H), 
0.98 (t, J=7.4. 3H). 2.26 (d, J=7.2, 2H). 7.33 (m. 2H). 7.46 (m. 2H). 8.35 (bs. 2H). 
8.59 (s, 1H). 8.64 (bs. 2H). 11.70 (s. 1H). 

FXAMPLE 32Q 

fi-r?^thvinhPnvlV5-cv doorQovi-i H-rwi^oie-4-carhofwnQuanidine hydrochloride 
14% yield. 
APCIMS 284 [M+1]* 

'H NMR (400 MHz. DMSO-d 6 ) 8 0.57 (bs. 2H), 0.70 (d, J=5.6, 2H). 1.96 (s. 
4H), 7.20-7.60 (m. 4H). 8.40 (bs. 2H). 8.65 (S. 1H). 8.71 (bs. 2H). 11.81 (s, 1H). 
FXAMPLE 32P 

[i-/?-nhioronhenviV5^vctoomnYH r^r^^plft-4-cart»nyllqt<rinidinft hvdrpchlPride 
74% yield. 
APCIMS 304 [M+1]* 

'H NMR (400 MHZ. DMSO-d 6 ) 8 0.55 (d. J=3.6, 2H). 0.72 (d. J=7.2. 2H). 
1.90 (m, 1H). 7.4-7.8 (m, 4H). 8.36 (bs. 2H). 8.61 (s. 1H), 8.63 (bs, 2H). 11.74 (s. 
1H). 

FXAMPLE 32Q 

[1 -(2.Trifii < ftr" mft,hox w hwnv,W5 - cvrtrtnfQPVl - 1 H-nvra7Ql&-4-carbonvnquantdine 



20 87% yield. 

APCIMS 354 [M+1]* 

*H NMR (400 MHz, DMSO-cfe) 8 0.48 (m, 2H), 0.74 (m, 2H). 1.89 (m. 1H). 
7.4-7.8 (m. 4H). 8.36 (bs. 2H). 8.62 (bs, 3H), 11.72 (S. 1H). 

FXAMPLE 32R 

25 ^i-f2.Fiuoro D ^nyivfi-rvrJooroovi-iH-ovrazoie-4-carbonynquanidine hydrochloride 
79% yield. 
APCIMS 287 [M+1]* 

*H NMR (400 MHz. DMSO-d«) 8 0.49 (d, J=4. 2H). 0.75 (d, J=6.8. 2H). 1.94 
(bs, 1H). 7.4-7.6 (m. 4H). 8.34 (bs. 2H). 8.58 (s. 1H). 8.61 (bs. 2H), 11.71 (S. 1H). 
30 EXAMPLE 32S 

LU2 1 -^R^nynthia d iazoi-4-viV3-methvl-i^ovra7olft-4-{^rbQnYnquanidin^ 
73% yield. 
APCIMS 302 [M+1]* 

'H NMR (400 MHz. QMSO-Ofe) 8 2.49 (s. 3H). 7.7-7.81 (m, 1H). 7.9B (dd. 
35 J=8.4. 0.8, 1H), 8.13 (dd. J=7.6, 0.6. 1H). 9.36 (s. 1H). 
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EXAMPLE 32T 

M^tnda?QU7-vtV5^dnpmpyl-1H-f>vra?ote^-carbonvnQuantdtne hydrochloride 
62% yield. 
APCIMS 310 [M+1]* 

5 *H NMR (400 MHz. DMSO-d*) 8 0.44 (dd, J=7.6, 5.2. 2H). 0.67-0.73 (m, 

2H), 2.11 (m. 1H). 7.26 (L J=10, 1H), 7.53 (d. J=8.8. 1H), 7.94 (d. J=9.6. 1H). 8.25 
(s, 1H), 8.44 (bs. 2H). 8.79 (DS. 3H). 11.88 (s, 1H). 

FXAMPLE 32U 

n-f inria7nU7-vtV3-m ethvi-i H-ovrazo<e^-carbonY»Quanidine hydrochloride 
10 63% yield. 

APCIMS 284 [M+1]* 

1 H NMR (400 MHz. DMSO-d 6 ) S 2.53 <s. 3H). 7.23 (t. J=7.8. 1H). 7.57 (d. 
J=7.6. 1H). 7.78 (d. J=8.0. 1H). 8.23 (S. 1H). 8.40 (bs. 2H). 8.51 (bs. 3H), 9.76 (s, 
1H), 12.15 (bs. 1H). 
15 EXAMPLE 32V 

{ 1 -/Benzothiazot-2-v1 l5.ethvl-1 H^vrazole^^rtOTnN^Quanidine hydrochloride 

65% yield. 

APCIMS 315 [M+1]* 

1 H NMR (400 MHz. DMSO-Oe) 8 1.29 (t, J*7.2, 3H), 3.61 (q. J=7.6. 2H). 
20 7.44-7.56 (m. 2H), 7.96 (d, J=8.4, 1H), 8.12 (d, J=8.0. 1H), 8.43 (bs, 2H). 8.62 (bs. 
2H). 8.84 (s. 1H). 12.01 (s. 1H). 

FXAMPl F 32W 

[1.(9^hlorrv^^et hvi S utfnnvlDhgn^V5^^O0roDVt-1H-0vraZ0te^ 
earhQnyf]QuanidmB hydrochloride 
25 89% yield. 

APCIMS 382 [M+1]* 

*H NMR (400 MHz, DMSO-flfe) 8 0.572 (dd. J=5.6. 2.0, 2H). 0.76 (dd. 
J=8.8. 2.0. 2H). 1.91 (m. 1H). 3.36 (s. 3H). 7.94 (d. J=8.4. 1H). 8.05 (dd. J=8.4. 2.0 
1H), 8.26 (s. 1H), 8.36 (bs. 2H). 8.63 (bs, 2H), 8.67 (s. 1H), 1 1.80 (s. 1H). 
30 EXAMPLE 32X 

ri-f2-Chtoro-4-fmemv<suW^ 
pvrazole-4-carb QnvnQuantdine hydrochloride 

72% yiekJ. 

APCIMS 460 [M+1]* 

35 'H NMR (400 MHz, DMSO-flfe) 8 0.53 (m. 2H). 0.77 (m. 2H). 1.94 (m, 1H), 



3.23 (s, 3H). 5.91 (s. 2H). 7.96-8.00 (m. 1H). 8.01-8.12 (m. 1H). 8.30 (bs. 2H), 8.65 
(bs. 2H). 8.66 (s. 1H). 11.11.73 (d. J=6.4. 1H). 

FXAMPLE 32Y 

[V^-r.htnrr^^rtimPth^arT^nn^irtlnn^nhpnvlVS-CvdonronYl-l H-PYTaZOte-4- 
r^rtvinvnnuaniriine hydrochloride 

85% yield. 

APCIMS 411 [M+1]* 

'H NMR (400 MHz. DMSO-dg) 8 0.52 (S. 2H). 0.74 (m. 2H). 1.93 (m, 1H). 
2.45 (s. 6H), 7.92-8.08 (m. 3H). 8.35 (bs. 2H), 8.64 (bs. 3H). 11.73 (s. 1H). 

FXAMPLE 32Z m 
tW2^lorr^54amin(Ki itfon^nhen^VR^dmrQnvl-1H-OvrazO)e-4- 

rarhnnvnynantriine hydrochloride 
9% yield. 

APCIMS 383 [M+1]* „ 
*H NMR (400 MHz. DMSO-flfc) 6 0.57 (d, J=8.6. 2H), 0.78 (d. J=8.0. 2H). 

1.94 (m. 1H). 7.14 (L J=51.0, 2H). 7.63 (s. 2H). 7.97 (m. 2H). 8.36 (bs. 2H). 6.62 

(bs, 3H). 8.64 (s, 1H), 11.73 (s, 1H). 

pxAMPLE 32AA 

l1-/2-Ch>oiTv^mgmvlaminfttiitfor^ H-OvraZPle-4- 
carbnnvnc iiamriinft hydrochloride 

61% yield. 

APCIMS 397 [M+1]* 

*H NMR (400 MHz, DMSO-dfe) 8 0.53 (m, 2H), 0.72-0.76 (m. 2H), 1.92 (m. 
1H), 2.43 (d. J=5.2. 3H). 7.70 (d. J=5.2. 1H). 7.93-7.99 (m. 3H). 8.35 (bs. 2H). 8.60 
-(bs. 2H). 8.61 (s. 1H>, 1 1.70 (s. 1H). 

EXAMPLE 32BB 

hydrochloride 

84% yield. 
APCIMS 338 [M+1}* 

1 H NMR (400 MHz, DMSO-de) 6 0.56 (s. 2H). 0.77 (d, J=7.2, 2H). 1.92 (m, 
1H). 7.70-7.77 (m. 2H). 7.90 (d. J*2.4. 1H). 8.37 (bs. 2H), 8.62 (bs. 3H), 11.74 (s, 
1H). 
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jn-f ? 4-Dichi o mohenvlV-5-cvcloDroovl-1 r^Dvrazole^-carfronvnqugnidine 



62% yield. 
5 APCIMS 338 (M+1]* 

1 H NMR (400 MHz. DMSO-o* 6 ) 6 0.54-0.56 (m. 2H), 0.73-0.78 (m. 2H), 1.90 
(m. 1H). 7.61-7.70 (m. 2H). 7.93 (s. 1H). 8.35 (bs. 2H). 8.60 (bs. 3H), 11.72 (s, 1H). 
EXAMPLE 32PP 

(w 9 a-Oi^temohenvlvS-cvcloDroovl-1 H-ovrazole^-carbonvnqoanidine 

10 hydrochloride 

44% yield. 
APCIMS 339 [M+1]* 

1 H NMR (400 MHz, DMSO-d 6 ) S 0.56-0.58 (m. 2H), 0.76 (s. 2H). 1.93 (m. 
1H), 7.57 (dt, J=7.6. 2.0, 1H). 7.67 (td. J=8.0. 1.6, 1H). 7.89 (td, J=8.0, 1.6. 1H). 
15 8.42 (bs. 2H), 8.68 (bs. 3H), 11.86 (s, 1H). 

EXAMPLE 32EE 

tW2-Chtarrv5-methvlsutfc^ 
rarhonvnouanidine hydrochloride 
86% yield. 
20 APCIMS 382 [M+1]* 

*H NMR (400 MHz. DMSO-cfe) 8 0.57 (s. 2H). 0.77 (d. J=7.2. 2H). 1.94 (m. 
1H). 3.36 (s. 3H). 8.04 (d. J=8.4. 1H). 8.12 (d, J=8.4. 1H). 6.23 (s. 1H)c 8.36 (bs. 
2H). 8.61 (bs, 2H). 8.64 (s, 1H). 11.86 (s, 1H). 



f1-/Bergimidazol-5-vlV5-ethvmH-oyrazgl 
24% yield. 
APCIMS 298 [M+1]* 

1 H NMR (400 MHz, DMSO-d«) 8 1.04 (t. J=7.2, 3H). 2.88 (q. J=7.2. 2H). 
7.63 (d. J=8.8, 1H). 8.01 (bs. 2H). 8.47 (bs. 2H). 8.78 (bs. 2H). 8.86 (s. 1H), 9.55 
(bs. 1H). 12.09 (s. 1H). 

EXAMPLE 32GG 

t 1 -J2-Chloro-4-fdimgtriv1a minosutt onvflohenvl 1 5-cvdoomnvl- 1 K-pyrazote-4- 

carbanyJlquaojd'ne hydrochloride 

68% yield. 
APCIMS 411 [M*1]* 



*H NMR (400 MHz. DMSO-d 6 ) 6 0.52 (d. J=4.4, 2H), 0.75 (d, J=8.4. 2H), 
1.93 (bs. 1H). 2.67 (s. 6H). 7.84-8.00 (m. 2H). 8.04 (s. 1H). 8.37 (bs, 2H>. 8.68 (bs. 
3H). 11.82 (s. 1H). 

FXAMPLE 32HH 

tW2-Ch1oro ^ methvlaminosulfonvl)DhenvlV5-cvdODrP^ 
carbonvnauanidinR hydrochloride 

26% yield. 

APCIMS 397 [M+lf 

'H NMR (400 MHz. DMSO-dfe) 5 0.55-0.58 (m. 2H). 0.75-0.80 (m. 2H). 1.93 
(m. 1H). 3.47 (s, 3H), 7.82 <t J=4.8. 1H). 7.88-8.01 (m. 2H), 8.05 (s. 1H). 8.34 (bs. 
2H), 8.57 (bs, 2H), 8.06 (s, 1H), 11.66 (s, 1H). 

EXAMPLE 32II 
[WBenzim i dazol-5.viy5-cvc^rop^ 

^hydrochloride 

16% yield. 
APCIMS 310 [M+1]* 

*H NMR (400 MHz, DMSO-d 6 ) 8 0.37-0.41 (m. 2H). 0.75-0.82 (m. 2H). 2.19 
(m, 1H). 7.75 (d, J=8.8. 1H). 7.91-7.98 (m, 2H). 8.05 (S. 1H). 8.45 (bs. 2H). 8.70 
(s, 1H). 8.76 (bs. 2H). 9.51 (s. 1H). 11.95 (s. 1H). 

EXAMPLE 32 J J 

ti-Ben^-r r ^thx/M^^zoif^^ hydrochloride 
67% yield. 
APCIMS 258 [M+1]* 

1 H NMR (400 MHz. DMSO-d 6 ) 8 2.31 (s. 3H). 5.29 (s, 2H). 7.23-7.35 (m, 
-5H). 8.47 (bs. 2H). 8.53 (bs. 2H). 8.55 (s, 1H). 11.73 (s. 1H. 

FX AMPLE 32KK 

[1-f3-Chlornmda?ol-5-vlV5-ethv1-1 H-oy razote~4-cart>onvnQuanidinp hydrochloride 
66% yield. 
APCIMS 332 [M+1]* 

*H NMR (400 MHz, DMSO-de) 8 1.03 (d. J=10.4. 3H). 2.84 (d. J=7.6, 2H), 
7.49 (d. J=8.4, 1H). 7.72 (d. J=8.8. 1H). 7.79 (s. 1H), 8.41 (bs. 2H). 8.73 (bs. 2H). 
8.76 (s. 1H). 11.95 (s. 1H), 13.69 (s. 1H). 

FXAMPLE 32LL 

n.n.Metrwl rM»n7irnid«o^^ 

dihydrochloride 
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53% yield. 
APC1MS 312 [M+1]* 

1 H NMR (400 MHz, DMSO-ds) 6 1.02 <m. 3H), 2.84 (d, J=7.6. 2H). 4.03 (s, 
3H), 7.64 (d. J=8.8. 1H), 8.00 (d. J-8.4, 1H), 8.20 (s. 1H). 8.47 (bs. 2H). 8.78 (bs. 
2H). 8.87 (s, 1H), 9.50 (bs, 1H). 12.12 (s. 1H). 

FX AMPLE 32MM 

38% yield. 

APCIMS 312 [M+1]* ^ 

1 H NMR (400 MHz, DMSO-d 6 ) 6 1.05 (bs. 3H). 2.79 (s. 3H). 2.88 (q, J=7.6. 
2H). 7.60 (dd. J=8.8. 1.6. 1H). 7.93 (m. 2H), 8.46 (bs, 2H). 8.77 (bs, 2H). 8.65 (s, 
^1H). 12.09 (s,1H). 

EXAMPLE 32NN 

LLXPT , n7T> frj a r»i^-viV5-e t hvt-i H^vra?ol&4^arbonvno»anidine hydrochloride 



9.5% yield 
APCIMS 315 [M+1]* 

*H NMR (CDCI 3 ) 6 1.01-1.14 (t, 3H), 8.74 (s. 1H) 
FXAMPLE 32QP 

^j ^jinnvaiin^is-emv t -i ^nyrngrte^-cartxinvnoifflnidme dihvdroctl'pride 
44% yield. 
APCIMS 310 [M+1]* 

'H NMR (400 MHz. DMSO-d 6 ) 6 11.93 (s, 1H), 9.44 (s, 1H). 8.86 (s. 1H), 
8.64 (bs. 2H). 8.40 (bs. 2H). 8.16 (d. J=8. 1H). 8.043 (dd. J=2.4. 8.1H), 7.94-7.87 
(m,2H). 3.43 (q. J=6. 2H). 1.338 (t. J=7. 3H). 

FXAMPLE 32PP 

pj [? - Rftn7 i rr' rtayv ' v -'^ mvt - 1 H-nvrazote-4-carbonYnQuanidine d i hvdrochloride 

44% yield. 
APCIMS 298 [M+1]* 

'H NMR (400 MHz. DMSCwfc) 8 12.15 (s. 1H). 8.97 (s. 1H). 8.73 (bs. 2H). 
8.47 (bs. 2H). 7.56 (dd. J=3, 6. 2H). 7.22 (dd. J=3.2. 6, 2H). 3.53 (q. J=7. 2H). 1.24 
(t . J=7. 3H). 



PXAMPLE 32QO 
[ 1 -(9.TrifH inmmfith^-^lQrpnhenvlVf^vctoProPVl- 1 /^-PYf a ZPtg-4- 
rr art%nnyt] g tiflniding hydrochloride 

60% yield. 
5 APCIMS 372 [M+1]* 

^H NMR (300 MHz. DMSO-d 6 ) 6 8.68 (bs. 3H). 8.43 (bs. 2H). 8.14 (s, 1H). 
8.02 (d. J=8. 1H). 7.84 (d. J=9. 1H), 1.90 (m. 1H). 0.80 (d. J=8. 2H). 0.693 (d. J=4. 
2H). 

EXAMPLE 32RR 

10 [1 .( ?-Flu 0 ro^trifliJoromelh^r>hfinvlV5-cvclonrnnvt-1 H-PYrgZOlg^- 

Wfhonvnqwnid'ne hydrochloride 
71% yield 

APCIMS 356 [M+1]* 

4 H NMR (300 MHz. DMSO-d 6 ) 8 8.71-8.44 (m. 5H). 8.00-7.90 (m, 3H). 1.B2 
15 (m. 1H). 0.89-0.70 (m, 4H). 

EXAMPLE 32SS 
1 1 uosrm, ,nrnmPthvM-nimmphenvlV5 rvrtonropvl- 1 H-pvrezole-4- 
imnidine hydrochloride 



58% yield 
20 APCIMS 356 [M+1]* 

'H NMR (300MHz, DMSO-d a ) 5 8.67 (bs, 3H). 8.43 (bs. 2H), 7.99 (d. J=8. 
1H). 7.90-7.78 (m, 2H), 1.89 (m. 1H). 0.81-0.63 (m, 4H). 

EXAMPLE 32TT 

[1 -M-M^hvih«»nzimida?-2-vi V5-ethvH H-pvrazole^^rbpnvflquanidine 

25 -^hydrochloride 

86% yield 

APCIMS 312 [M+1]* 

'H NMR (400 MHZ, DMSO-d«) 6 12.10 (s. 1H). 8.96 (s. 1H). 8.71 (bs. 2H). 
8.44 (bs. 2H). 7.69 (dd. J=8.16, 2H) 7.40-7.29 (m. 2H). 3.68 (s. 3H). 3.03 (q. J=7, 
30 2H). 1.12(t,J=7.3H). 

EXAMPLE 32UU 

?-QuinotinviV5 -ethvt-i H-ovraole-4-carbonvflQuanidmp riihvtirpchloride 
65% yield 

APCIMS 309 [M+1]* 

35 'H NMR (400 MHz, DMSO-d 6 ) 8 11.86 (s, 1H). 8.79 (s. 1H). 8.65 (bs. 2H), 



PCT/1B99/00206 



PCT/1B99/002D6 



8.61 (d. J=9. 1H). 8.38 (bs. 2H). 8.07 (d. J=B. 1H). 8.01-7.96 (m, 2H). 7.83 (m. 1H), 
7.66 (t. J=7. 1H), 3.44 (q. J=7, 2H). 1.31 (t. J=7, 3H). 

FXAMPLE 32W 
^^h jnrn.^emv1amliv rarh™^ 
j;prnonvl1q uanrriine hydrochloride 

57% yield 

APCIMS 359 [M-1f 

'H NMR (400 MHz, DMSO-d 6 ) 8 11.71 (s, 1H), 8.67 (m. 1H), 8.61 (bs, 3H), 
8.36 (bs. 2H), 8.04 (d, J=7. 1H) 8.03 (s. 1H), 7.84 (d. J=8. 1H). 2.60 (d. J=4. 3H), 
1.94 (m. 1H). 0.75 (d. J=7, 2H). 0.57 (m. 2H). 

EXAMPLE 32WYY 
P ^^ezim if iayr.i vtV5-evRiooroovV1 H-ovrazole^-carbonvllQuanidine 
^h ydrochloride 

22% yield 

APCIMS 310 [M+1]* 

'H NMR (300 MHz, DMSO-de) 6 9.19 (bs. 2H), 8.84 (d. J=2. 1H). 8.80 (s. 
1H), 8.45 (bs, 2H), 7.92 (m. 1H). 7.69-7.58 (m, 2H). 2.16 (m, 1H). 0.72 (d, J=9, 
2H). 0.44 (d, J=5, 2H). 

FXAMPLE 32XX 

£ l-f ^.rhioro -'urvinnrtRnvivfs-cvrioDroDvl -1 H-pvrazole^-carbPnvflguanidine 
hydrochloride 

81% yield 

APCIMS 430 [M+1]* 

*H NMR (300 MHZ. DMSO^d 6 ) 6 8.66 (bs, 2H). 8.64 (s. 1H), 8.40 (bs, 2H), 
8.18 (d. J=2. 1H), 7.94 (dd. J=2. 8, 1H). 7.45 (d, J=8. 1H). 1.94 (m. 1H). 0.84-0.72 
(m. 2H), 0.68-0.58 (m, 2H). 

FXAMPLE 32YY 

^rhonvnouanidtne hydrochloride 
45% yield 

APCIMS 347 [M+1]* 

'H NMR (300 MHz. DMSO-d 6 ) 8 8.65 (bs. 2H). 8.62 (s. 1H). 8.37 (bs. 2H), 
8.20 (s. 1H). 8.10 (s, 1H), 8.02 (d, J=8, 1H). 7.67 (d, J=9. 1H), 7.68 (s, 1H). 1.96 
(m, 1H). 0.80 (d, J=6, 2H), 0.61 (d. J=3, 2H). 



FXAMPI F 3?77 

[ w?^hlorrwfi^irnethvl a minocarbonvlohenvlV5-cvclnnronvl- 1 rt-DYraZPle-4- 
rarbonvnqua nidinp hydrochloride 
49% yield 

APCIMS 375 [M+1]* 

1 H NMR (300 MHz, DMSO-d«) S 8.60 (bs, 3H), 8.38 (bs. 2H). 7.82 (d. J=8. 
1H). 7.76 (d, J=2. 1H), 7.66 (m. 1H), 2.99 (s. 3H), 2.93 (s. 3H), 1.96 (m. 1H). 0.79 
(d, J=9, 2H). 0.60 (d. J=4. 2H). 

EXAMPLE 32AAA 

[i-Ph ft nN^i - ^rinnr 0 Dvi-i H-pvra2ole-3-carhonvnQU3nidine hydrochloride 
22% yield 

APCIMS 270 [M+1]* 

1 H NMR (300 MHz. DMSO-d«) 8 9.56 (bs. 1H), 8.45 (bs. 4H), 7.74 (d, J=8. 
2H). 7.56 (U J=8. 2H), 7.40 (t, J=7, 1H). 2.62 (m, 1H), 0.99-0.94 (m, 4H). 

EXAMPLE 32BBB 

[1 4 1 -isoowinnivi-S-eveio orQovi-1 H-Dvrazole-4-carbonvllQuanidine dihvdrochloride 
69 % yield 
APCIMS 321 [M+1]* 

'H NMR (400 MHz, DMSO-of 6 ) 8 11.99 (s. 1H). 8.79 (s, 1H). 8.77 (bs. 2H), 
8.51 (d, J=6. 1H), 8.49 (bs. 2H). 8.13 (d, J=8. 1H), 8.10 (d. J=6, 1H). 7.85 (dd. J=7, 
8, 1H), 7.9-7.6 (bs. 1H). 7.69 (dd. J=7. 8. 1H). 7.46 (d, J=8, 1H). 2.05 (m. 1H), 
0.61-0.57 (m, 2H), 0.37-0.33 (m, 2H). 

(W? 3-DimRthoxvohenv lV5-cvdooroovl-1 H-pvrazolf-^-rarhPnvnQuanid'ne 

•hydrochloride 

38% yield. 
APCIMS 330 [M+1]* 

1 H NMR (400 MHz. DMSO-d 6 ) 8 0.57 (d. J=4.8. 2H). 0.72 (d, J=8.4. 2H), 
1.91 (m, 1H), 3.57 (s. 3H). 3.86 (s, 3H). 6.97 (d, J=8. 1H), 7.22 (m. 2H). 8.34 (bs, 
2H). 8.56 (s. 1H). 8.65 (bs. 2H). 11.67 (s, 1H). 

EXAMPLE 33A 

M-frrt.fr rtnwrarhnnvl-NMS^sooroovl-l -16-ouinolinvtM H-ovra2Qle-4- 



To a solution of 5-isopropyH-(6-quinolinyl)-1H-pyrazole-4-carboxy!ic acid 
(336.7 mg. 1.2 mmo!) in 5 ml dimethylformamide was added N,N- 
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diisopropylethytamine (0.42 ml. 2.39 mmol). benzotriazol-1-yloxy- 
tris(dtmethylamino)phosphonium hexafluorophosphate (BOP reagent) (582 mg. 
1.32 mmol) and rerf-butoxycarbonytguanidine (210 mg. 1.32 mmol). The resulting 
solution was stirred at room temperature for 2 h. then heated to 60 °C for 2 h. The 
reaction mixture was then cooled to room temperature and concentrated to dryness 
in vacuo. The solid residue was partitioned between ethyl acetate and water. The 
ethyl acetate layer was washed with brine, dried (sodium sulfate) and concentrated 
to dryness in vacuo. The solid residue was triturated with methanol (1.5 ml), 
filtered, washed with diethyl ether and dried to yield the title compound as a white 
solid (1 14.3 mg. 22.5% yield). 

'H NMR (DMSO-d 6 ) d 1.27 (d. 6H); 1.42 (s. 9H); 3.28 (m. 1H); 7.62 (q. 1H); 
7.74 (q. 1H); 8.08-8.15 (m. 4H); 8.47 (d. 1H); 8.98 (d. 1H); 9.21 (bs. 1H); 10.9 (bs, 
1H). 

The title compound of Example 33B was obtained using a procedure 
analogous to that used for Example 33A. 

EXAMPLE 53B 

N.rert4jutowKarbQnvi-N , i5-oroDvi-i -(6-ouinolinvlV1 rV-nYrazQle-4-carb p rw flquanMine 
58.9% yield. 

'H NMR (DMSO-d 6 ) d 0.73 (t, 3H); 1.24 (d. 2H); 1.47 (s, 9H); 3.08 (t. 2H); 
7.66 (q. 1H); 7.86 (q, 1H); 8.18 (m. 3H); 8.51 (s+d, 2H); 9.01 (t. 1H); 9.39 (bs. 1H): 
11.0 (bs. 1H). 

EXAMPLE 34A 

fS-tsopropvt-l-fB^utno linvlM H-ovrazote-4-carbonvnquanidine trifluprpacetete 

A solution of N-^ert-butoxycarborlyl-NH5^sopropyt-1-(6^uinoli^lyl^1H- 
pyrazole-4-carbonyf}guankline (114.3 mg. 0.27 mmol) in 2 ml of dichloromethane 
containing 20% trifluoroacetic acid was stirred at room temperature overnight and 
treated with ether. The resulting precipitate was filtered, yielding the title compound 
as a white solid (104.3 mg. 70% yield). 

*H NMR (DMSO-de) d 1.29 (d. 6H); 3.23 (m. 1H); 7.68 (q. 1H); 7.8 (dd, 1H); 
8.18-8.55 (m. 7H); 9.04 (t. 1H); 11.1 (s. 1H). 

The title compound of Example 34B was obtained using a procedure 
analogous to that used for Example 34 A. 

EXAMPLE 34B 

f*-P"3PYl-1 -ffi-q»iinor.nviVi H-pvrazote-4-carbonvnauanidine trifluoroacetate 
81.2% yield. 



'NMR <DMSO-o«) d 0.72 (t. 3H); 1.47 (d. 2H); 2.97 (t. 2H); 7.67 (t. 1H); 7.87 
(d. 1H); 8.19-8.37 (m. 7H); 8.53 (d. 1H); 9.03 (s. 1H); 11.1 (s. 1H). 
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CLAIMS 

1. A compound having the Formula I 



O NH 2 
Formula I 

a prodrug thereof or a pharmaceufically acceptable salt of said compound or 
of said prodrug, wherein 

Z is carbon connected and is a frve-membered. diaza. diunsaturated 
ring having two contiguous nitrogens, said ring optionally mono-, dk or tri- 
substituted with up to three substituents independently selected from R 1 . R 7 
and R 3 ; 

or 

Z is carbon connected and is a fwe-membered, triaza, diunsaturated 
ring, said ring optionally mono- or di-substituted with up to two substituents 
independently selected from R 4 and R*; 

wherein R\ R 2 . R 3 . R* and R 5 are each independently hydrogen, 
hydroxy(C 1 -C 4 )alkyt. (C,-C 4 )alkyt. (d-djalkytthio. (d-COcydoalkyi. (C r 
d)cydoatkyKd-d)alkyl. (d-Oalkoxy. (C 1 -C 4 JaJtoxy(C 1 -C 4 )alkyl t mono-N- 
or di-N,N-{C,-C 4 )alkylcarbamoyf. M or M(d-C 4 )alkyl. any of said previous (d- 
C 4 )alkyl moieties optionally having from one to nine fluorines; said (C n -C 4 )alkyl 
or (CyC 4 )cyctoalkyl optionally mono-or di-substituted independently with 
hydroxy. (d-C 4 )alkoxy. (C,-C 4 )alkytthio, (C,-C 4 )alkyisulfinyl. 
(C,-C 4 )aJkytsutfony1. (C,-C 4 )alkyl. mono-N- or di-N.h^(C 1 -C 4 )alky1carbamoyl or 
mono-N- or di-N.N^C,-C 4 )aIkylarninosutfonyl; and said (C3-C 4 )cycloalkyl 
optionally having from one to seven fluorines; 

wherein M is a partially saturated, fully saturated or fully unsaturated 
five to eight membered ring optionally having one to three heteroatoms 
selected independently from oxygen, sulfur and nitrogen, or. a bicydic ring 
consisting of two fused partially saturated, fully saturated or tuiiy unsaturated 



three to six membered rings, taken independently, optionally having one to 
four heteroatoms selected independently from nitrogen, sulfur and oxygen; 

said M is optionally substituted, on one ring if the moiety is 
monocyclic or one or both rings if the moiety is bicydic, on carbon or nitrogen 
with up to three substituents independently selected from R 6 , R 7 and R*. 
wherein one of R 6 , R 7 and R B is optionally a partially saturated, fully saturated, 
or fully unsaturated three to seven membered ring optionally having one to 
three heteroatoms selected independently from oxygen, sulfur and nitrogen 
optionally substituted with (d-C 4 )alkyt and additionally R £ . R 7 and R 8 are 
optionally hydroxy, nitro. halo. (d-C 4 )atkoxy f (Ci-C 4 )alkoxycarbonyl, (d- 
d)aflcyl, formyl, (d-C 4 )alkanoyl. (d-d)a1kanoy*oxy. (d-d)alkanoytamino, 
(d-d)a!koxycarboriy1ar™no, sulfonamido, (C,-C 4 )alkylsutfonamido, amino. 
mono-N- or di-N.NKC r d)aIky1arnino, carbamoyl. mono-N- or di-N,N-(d- 
C 4 )aIky»carbamoyl. cyano, thiol, (d-C4)alkylthio. (d-d)aikylsutfinyl, (d- 
d)alkytsulfonyl. mono-N- or di-N,N-<d^4)alkylaminosu1fonyl. (CrC 4 )alkenyl. 
(C2-d)alkynyl or (Cs-C?)cydoalkenyl 

wherein said (d-C4>alkoxy. (d-C 4 )aIkyl, (d-d)alkanoyl, (C- 
d)alkytthio. mono-N- or di-N,NMd-C*)alkylamino or (d-d)cycloalkyl R 6 . R 7 
and R a substituents are optionally mono- substituted independently with 
hydroxy. (d-C 4 )alkoxycarbonyl, (Cy-dJcydoalkyl. (C 1 -C 4 )alkancyl, (d- 
C 4 )alkanoyiamino, (d-C 4 )alkanoyloxy, (d-C 4 )alkoxycarbonylamino. 
sulfonamido, (Ci-C 4 )alkytsutfonamido t amino. mono-N- or di-N,N-(d- 
-C 4 )alkytamino. carbamoyl, mono-N- or dj-N,N-<C,-C 4 )alkyKarbamoyi, cyano, 
thiol, nitro, (d-C 4 )alkytthio. (Ci-C^lkylsutfinyl, (d-d)alkylsulfonyl or mono- 
N- or d'i-N.N-(C n -C 4 )alkyJarninosuHony1 or optionally substituted with one to 
nine fluorines. 

2. A compound as recited in daim 1 wherein Z is 
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R 1 and R 3 are each Independently hydrogen. (d^d)alkv|. (C r C 7 )cyctoalkyl. 
phenyl or pheny1(d-d)3lkyl, said (d-d)atkyl optionally substituted with from 
5 one to nine fluorines, said R 1 and R 3 substituents optionally mono- or di- 
substituted independently with hydroxy, (C,-d)alkoxy, (d-d)alkytthio. (C,- 
_C 4 )alkylsulfinyl or (d-d>alkytsulfonyt; and 

R 2 is unsubstituted (C,-C 4 )alkyl or (Crd>cydoalkyl; or R 2 is phenyl, 
10 phenyl{d-d)alkyl. pyridyl or pyrimidinyl or a bicydic ring consisting of two 
Mused five and/or six membered rings taken independently optionally having 
one to four heteroatoms selected independently from nitrogen, sulfur and 
oxygen, said R 2 substituents optionally mono-, di- or tri-substituted 
independently with halo. <d-d)alkyl. (d-C 4 )alkoxy. hydroxy, (d- 
1 5 C 4 )alkoxycarbonyJ, mono-N- or d MM , N-{ d -C 4 )alkylcarbamoy1 , mono-N- or di- 
N.N^d^Jalkylamino, (C 1 -C 4 )alkyteurfonyl or sutfonarrtdo. said (d-d)alkyt 
or (d-C 4 )alkoxy optionally substituted with from one to nine fluorines or the 
pharmaceutical acceptable salts thereof. 

3. A compound as recited in claim 2 wherein 
20 R 1 is (d-d)alky1 or ((Vd)eydoalkyl; 

R 2 is phenyl, optionally mono- or di-substituted; and 

R 3 is hydrogen or the pharmaceutical ly acceptable salts thereof. 

4. A compound as recited in claim 1 wherein the compound is 
|1 ^2-chlorophenyl)-5-methy»-1 H-pyrazolfr4-carbonyl]guanidine; 

25 [5-methyM -(2-t/lfluoromethylphenyl)-1 H-pyrazole-4-carborvyQguanidine ; 
[5-ethyM-phenyH H-pyrazde-4-carbonylJgu3nidine; 
[5-cydopropyl-l -<2-trifluoromethylphenyl>- 1 H-pyrazole-4-carbonyQguanidine; 



l5H^opropyl-1^henyl.1H^yra20k>4<arbonyflguanidine; or 
(5-cydopropyM-<2,6KlichloroprienyiMH-p^ or the 

pharmaceuticalty acceptable salts thereof. 

5. A compound as recited in claim 3 wherein 

R 2 is 2-chlorophenyl; and 

R 1 is methyl or the pharmaceuticalty acceptable salts thereof. 

6. A compound as recited in daim 3 wherein 

R 2 is 2-trifluoromethyl phenyl; and 

R 1 is methyl or the pharmaceutical^ acceptable salts thereof. 

7. A compound as recited in daim 3 wherein 

R 2 is phenyl; and 

R 1 is ethyl or the pharmaceutically acceptable salts thereof. 

8. A compound as recited in daim 3 wherein 

R 2 is 2-trifluoromethytphenyl; and 

R 1 is cydopropyl or the pharmaceuticatry acceptable salts thereof. 

9. A compound as recited In daim 3 wherein 

R 2 is phenyl; and 

R 1 is cydopropyl or the pharmaceutically acceptable salts thereof. 

10. A compound as recited in daim 3 wherein 

R 2 is 2,6-dichtorophenyl; and 

R 1 is cydopropyl or the pharmaceuticalty acceptable salts thereof. 

1 1 . A compound as recited in daim 2 wherein 

R 1 is (d-d)alkyi or (Cy-dtodoalkyl; 

R 2 is naphthalenyt. quinolinyl, isoquinolinyl, dnnoiinyl, phthaiazinyt. 
quinoxalinyl, quinazdinyl, benzopyranyl. benzothiophenyl, benzodioxanyt or 
benzodioxotyl, said R 2 substituent optionally mono-substituted; and 

R 3 is hydrogen or the pharrnaceuticalty acceptable salts thereof. 

12. A compound as recited in claim 1 wherein the compound is 
{&rothyM-<quindin-6-ylMH-pyrazo^ 

[5-methyH -(naphthaten-1-y1)-1 H-pyrazole-4-carbonyf)guanidine; 
(5-cydopropyH -<quinolin-5-yl)-1 H-pyrazole-4-cart)onyl}guanidine ; or 
(5-<^dopropyl-1-<quirroUrv-8-yl)-lH-pyra^ or the 

pharmaceutically acceptable salts thereof. 
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1 3. A compound as recited in daim 1 1 wherein 

R 2 is 1 -naphthalenyt; and 

R 1 is methyl or the pharmaceutically acceptable salts thereof. 

14. A compound as recited in daim 1 1 wherein 

R 2 is 5-quinolinyl; and 

R 1 is cydopropyl or the pharmaceutically acceptable salts thereof. 

1 5. A compound as recited in daim 1 1 wherein 

R 2 is 8-quinc4inyl; and 

R 1 is cydopropyl or the pharmaceutically acceptable salts thereof. 

16. A compound as recited in claim 1 1 wherein 

R 2 is 6-quinolinyt; and 

R 1 is methyl or the pharmaceutically acceptable salts thereof. 

17. A compound as redted in daim 2 wherein 

R 1 is hydrogen; 

R 2 is phenyl, optionally mono- or di-substituted; and 

R 3 is <d-d)atkyl or (Cj-d)cydoalkyt or the pharmaceutically 



1 8. A compound as redted in daim 1 wherein the compound is 
(3-methyM-phenyM H-pyrazote-4-carbonyfJguanidine; 
[3-methyl-1 -{naphthalen-1 -yl}-1 H-pyrazole-4-carbonyrjguanidine;or 
[3-methyM-<isoqutnofin-5-y^^ or the 
pharmaceutically acceptable salts thereof. 

1 9. A compound as recited in daim 17 wherein 

R 2 is phenyl; and 

R 3 is methyl or the pharmaceutically acceptable salts thereof. 

20. A compound as redted in claim 2 wherein 

R 1 is hydrogen; 

R 2 is naphthalenyi, quinolinyl. isoquinolinyl. dnnoiinyl. phthalazinyl. 
quinoxalinyl, quinazofinyl, benzopyranyl. benzothiophenyl. benzodioxanyl or 
benzodioxolyl, said R 2 substituenl optionally mono-substituted; and 

R 3 is (d-d)alkyl or (C 3 -C 7 )cycloalky! or the pharmaceutically 
acceptable satts thereof. 




21 . A compound as redted in claim 20 wherein 

R 2 is 1-naphthalenyt; and 

R 3 is methyl or the pharmaceuticalty acceptable salts thereof. 

22. A compound as redted in daim 20 wherein 
5 R 2 is 5-isoquinotyl; and 

R 3 is methyl or the pharmaceutically acceptable salts thereof. 

23. A compound as redted in daim 1 wherein 2 is 



R 3 N 



R 1 is hydrogen. (d^d)alkyl. (CrdJcydoalkyl. phenyl or phenyl(d-d)alkyl, 
said (d-d)alkyi optionalry substituted with from one to nine fluorines, said R 1 - 
substituents optionally mono- or di- substituted independently with hydroxy. 
(d-C 4 )alkoxy, (d-d)alkylthio. <d-d)alkylsutnnyl or <d-d)aikytsutfonyl; and 
R 2 and R 3 are each independently unsubstituted <d-d)a!kyl or <C r 
d)cydoalkyl; or R 2 and R 3 are each independently, phenyl or phenyKd- 
C 4 )alkyl, pyridyl or pyrimidinyl or a bicydic ring consisting of two fused five 
and/or six membered rings taken independently optionally having one to four 
heteroatoms selected independently from nitrogen, sulfur and oxygen, said R 2 
and R 3 substituents optionally mono-, di- or tri-substituted independently with 
halo, (d-d)atkyl, (C,-C 4 )alkoxy, hydroxy, (d-C 4 )alkoxycarbonyl, mono-N- or 
di-N.N-(d-d)alkylcarbamoyt, mono-N- or di-N.r^{d-d)alkytamino, (d- 
d)alkyisulfonyl or sulfonamido. said (d-C 4 )alkyl or (d-C 4 )alkoxy optionally 
substituted with from one to nine fluorines or the pharmaceuticalty acceptable 



24. A compound as recited in daim 1 wherein the compound is 
[4-methy»-1-phenyl-lH-pyrazole-3-carbonyflguanidine or a pharmaceutically 
acceptable salt thereof. 
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25. A compound as recited in claim 
R 3 is phenyl; 
R 1 is methyl; and 
R 2 is H or the pharmaceuticalty 
5 26. A compound as recited in datm 1 



20 



acceptable salts thereof. 




R 1 and R 3 are each independently hydrogen, (d-C^alkyl. (CydJcydoatkyl. 
phenyl or pheny1{C r C 4 )alkyl, said (d-djalkyl optionally substituted with from 
one to nine fluorines, said R 1 and R s substituents optionally mono- or di- 
substituted independently with hydroxy, (C,-C 4 )alkoxy. (C-,-C 4 )alkytthio, (C r 
C 4 )a!kylsurfinyl or (C,-C 4 )a!kylsutfonyl; and 

R 2 Is unsubsffluted <C,-C 4 )alkyl or (C3-C7)cydoalkyl; or R 2 is phenyl, 
phenyl(C-rC 4 )allcyi. pyridyl or pyrimidinyl or a bicydic ring consisting of two 
fused five and/or six membered rings taken independently optionally having 
one to four heteroatoms selected independently from nitrogen, sulfur and 
oxygen, said R 2 substituent optionally mono-, di- or tri-substituted 
independently with halo. (C^Jalkyt, (C,-C 4 )alkoxy, hydroxy. (C n - 
C 4 )alkoxycarbonyl, mono-N- or di-M,N-{C,-C 4 )aIkyt carbamoyl, mono-N- or dk 
N.N-td-dJalkylamino, {C n -C 4 )alkylsutfonyi or sulfonamide, said (C,-C 4 )alky1 
or (C r C 4 )alkoxy optionally substituted with from one to nine fluorines or the 
pharmaceutical^ acceptable salts thereof. 
27. A compound as recited in daim 26 wherein 
R 1 is <C,-C 4 )alkyt or (CrC 7 )cydoaJkyl; 
R 2 is phenyl, optionally mono- or di-substituted; and 
R 3 is hydrogen or the pharmaceutical^ acceptable salts thereof. 



28. A compound as recited in claim 26 wherein 

R 1 is <d-C 4 )alkyl or (Crd)cydoa!kyl; 

R 2 is naphthalenyl, quinofinyl Isoquinolinyt, cinnotinyl. phthalazinyl. 
quinoxaltnyl. quinazolinyl. benzopyranyl. benzothiophenyl, benzodioxanyl or 
5 benzodioxotyt. said R 2 substituent optionally mono-substituted; and 

R 3 is hydrogen or the pharmaceuticalry acceptable salts thereof. 

29. A compound as recited in daim 26 wherein 

R 1 is hydrogen; 

R 2 is phenyl, optionally mono- or di-substituted; and 
10 R 3 is <C,-C 4 )alkyl or (C 3 -C 7 )cydoalky1 or the pharmaceutically 

acceptable salts thereof. 

30. A compound as recited in daim 1 wherein the compound is 
I2^thy1-5^henyl-2H-pyraiole-3-carbon>4}guanidine; or 
[2-methvW5-<naphtr»terHl-yl)-2r^^ or the 

1 5 pharmaceuticalry acceptable salts thereof. 

31. A compound as recited in claim 29 wherein 

R 2 is phenyl; and 

R 3 is methyl or the pharmaceuticalry acceptable salts thereof. 

32. A compound as recited in claim 26 wherein 
20 R 1 is hydrogen; 

R 2 is naphthalenyl, quinofinyl. tsoquinolinyi, dnnolinyl, phthalazinyl, 
quinoxalinyl. quinazolinyl, benzopyranyf, benzothiophenyl. benzodioxanyl or 
■benzodioxofyl, said R 2 substituent optionally mono-substituted; and 

R 3 is (C,-C 4 )alky1 or (CVd^ctoatkyl or the pharmaceuticalry 

25 



33. A compound as recited In daim 32 wherein 

R 2 is 1 -naphthalenyl: and 

R 3 is methyl or the pharmaceuticalry acceptable salts thereof. 

34. A compound as recited in daim 1 wherein 2 is 
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R* is hydrogen, (C,-C 4 )alkyl, (Cj-CrJcyeloalkyi. phenyl or phenyl(C r C 4 )atkyl, 
said <C,-C 4 )alkyl optionally substituted with from one to nine fluorines, said R 4 
substituent optionally mono- or di- substituted independently with hydroxy, 
(C,-C 4 )alkoxy. (C,-C 4 )alkyfUuo. (Ci-C 4 )alkyteurfirryl or (C,-C 4 )atkytsutforryl; and 
R 5 is unsubstituted (C,-C 4 )atkyi or (C3-C 7 )cyctoalkyl; or R 5 Is phenyl, 
phenyt(C 1 -C 4 )alkyl, pyridyl or pyrimidinyl or a bicydic ring consisting of two 
fused five and/or six membered rings taken independently optionally having 
one to four heteroatoms selected independently from nitrogen, sutfur and 



oxygen, said R 5 substituent optionally mono-, di- o 
independently with halo, (C r C 4 )atkyl, (C,-C 4 )alkoxy. hydroxy, (C,- 
C 4 )alkoxycarbonyl, mono-N- or di-N,N-<Ci-C 4 )altycarbamoyl, mono-N- or di- 
N.N-{C 1 -C 4 )aikylamino, (C n -C 4 )alkylsulfonyl or sulfonamido. said (d-Oalkyl 
or (C,-C 4 )alkoxy optionally substituted with from one to nine fluorines or the 
pharmaceutically acceptable salts thereof. 
35. A compound as redted in datm 1 wherein 2 is 



FT 

\ 



<x 



R 4 is hydrogen, (C,-C 4 )alkyl. (Cs-Cyjcydoalkyi. phenyl or phenyl(C a -C 4 )alkyl, 
said (C 1 -C 4 )a5kyl optionally substituted with from one to nine fluorines, said R 4 
substituent optionally mono- or di- substituted independently with hydroxy. 
(C r C 4 )alkoxy. (C,-C 4 )alkylthio, (C,-C 4 )a!kylsutfinyl or <C,-C 4 )alkytsulfony1; and 



R 5 is unsubstituted (C,-C 4 )alkyl or {C3-C 7 )eydoalky1; or R 5 is phenyl, 
phenyl(C,-C 4 )alkyl, pyridyl or pyrimidinyl or a bicydic ring consisting of two 
fused five and/or six membered rings taken independently optionally having 
one to four heteroatoms selected independently from nitrogen, sulfur and 
oxygen, said R 5 substituent optionally mono-, di- or tri-substituted 
independently with halo. (C t -C 4 )alkyl. {d-C 4 )alkoxy. hydroxy. (C,- 
C 4 )alkoxycarbonyl, mono-N- or di-N,N-<C,-C 4 )alkylcarbamoyl. mono-N- or di- 
N,N-(C 1 -C 4 )alkylarnino, (C,-C 4 )alkvlsutfonyt or sulfonamido. said (C,-C 4 )a)kyl 
or (Ci-C 4 )alkoxy optionally substituted with from one to nine fluorines or the 
pharmaceutically acceptable salts thereof. 
36. A compound as recited in daim 1 wherein Z is 



// N 
N ?\ 

R 4 is hydrogen. (C,-C«)alky1, (C;rC 7 )cydoalkyi. phenyl or pherryUd-dJalkyl, 
said (C n -C 4 )alkyl optionally substituted with from one to nine fluorines, said R 4 
substituent optionally mono- or di- substituted independently with hydroxy, 
(C 1 -C 4 )alkoxy. (C n -C 4 )atkyrflTjo. (C,-C 4 )alkylsuHinyl or (CrC 4 )atkytsutfonyl; and 
R 5 is unsubstituted {C,-C 4 )alky1 or (Crdtodoafkyl; or R s is phenyl, 
phenyKC-Oalkyl. pyridyl or pyrimidinyl or a bicydic ring consisting of two 
fused five. or six membered rings taken independently optionally having one to 
four heteroatoms selected independently from nitrogen, sutfur and oxygen, 
said R 5 substituent optionally mono-, di- or tri-substituted independently with 
halo, (C,-C 4 )alkyl, (d-C^koxy, hydroxy. {d^)atkoxycarborryl, mono-N- or 
d ^, N ^C,-C 4 )aIkylcarbarnoyl, rnono-N- or di-N.N^C^Jalkytamino, (d- 
C 4 )atkylsulfonyl or sulfonamido, said {d-C 4 )alkyl or (C,-C 4 )a!koxy optionally 
substituted with from one to nine fluorines or the pharmaceutical^ acceptable 
salts thereof. 

37. A compound as recited in daim 1 wherein Z is 
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R 4 is hydrogen. (C,-C 4 )aiky1. (C,-C 7 )cycloalkyl. phenyl or pheny1{C r C 4 )alkyl, 
said (C,-C 4 )alkyl optionally substituted with from one to nine fluorines, said R 4 

5 substituent optionally mono- or dt- substituted independently with hydroxy. 
(C-C^Jkoxy. (d-C^Ikylthio. (C,-C 4 )alkylsurfinyl or (C-C^alkylsulfonyl; and 
R s is unsubstituted {C,-C 4 )alkyl or <C3-C 7 )cydoalky1; or R 5 is phenyl, 
phenyl<C,-C 4 )alkyl. pyridyl or pyrimidinyl or a bicydic ring consisting of two 
~ fused five and/or six membered rings taken independently optionalty having 

10 one to four heteroatoms selected independently from nitrogen, sulfur and 
oxygen, said R 5 substituent optionally mono-, di- or tri-substituted 
_ independently with halo. <C,.C 4 )atkyl, (d-Oatkoxy, hydroxy. (C r 

C 4 )alkoxycarbonyl, mono-N- or di-N.NKC^Jalkylcarbamoyl. mono-N- or di- 
N,N-{C 1 -C 4 )aHcy1amino. (C,-C 4 )alkylsulfonyt or sutfonamido. said (C,-C 4 )aJkyt 

1 5 or (C r C 4 )alkoxy optionally substituted with from one to nine fluorines or the 
pharmaceutically acceptable salts thereof.. 

38. A compound as recited in claim 37 wherein 

R 4 is (C,-C 4 )alkyl or <CrC7)cydoalky!; and 

R 5 is phenyl, optionally mono- or di-substituted or the pharmaceutically 
20 acceptable salts thereof. 

39. - A compound as recited In dalm 1 wherein the compound is 
[5-methyi-2-phenyt-2H-1 ^.3-tnazole-<Ucarbonyl]guanidine: 
[5-methyi-2-(3-methoxyphenyl}.2H-1 ,2.3-tria2oJe-4-carbonyflguanidine; or 
[2K3-bromophenyl)-5MT*thvV2H-l£,3-t^ or the 

25 pharmaceutically acceptable salts thereof. 

40. A compound as recited in daim 38 wherein 

R 5 is phenyl; and 

R 4 is methyl or the pharmaceutically acceptable salts thereof. 

41. A compound as recited in claim 38 wherein 



R s is 3-methoxyphenyl; and 

R* is methyl or the pharmaceutically acceptable salts thereof. 

42. A compound as recited in claim 38 wherein 

R 5 is 3-bromophenyl: and 
5 R 4 is methyl or the pharmaceutically acceptable salts thereof. 

43. A compound as recited in daim 37 wherein 

R 4 is (C,-C 4 )a!kyl or (CrCrJcydoalkyl; and 
R 5 is naphlhalenyi; quinofinyl. isoqujno&nyl, dnnoiinyt, phthalazinyl, 
quinoxalinyl, qumazdinyt, benzopyranyl, benzothiophenyl. benzodioxanyl or . 
1 0 benzodioxdyl. said R 5 substituents optionally mono-substituted. 

44. A compound as recited in dalm 1 wherein the compound is 
|2-(naphthalen-1 -yl)-5-methy»-2H-1 ,2,3-triazde^^rbonyf]guanidine; 
[2-(isoquinolin-5-v1)-5-methvt-2H-1.2.3-triazde-4^ or 
[5nriethyl-2-<quindin-5-yl^2H-1,2.3-ta^^ or the 

1 5 pharmaceutically acceptable salts thereof. 

45. A compound as recited in daim 43 wherein 

R s is 1-naphthalenyt; and 

R 4 is methyl or the pharmaceutically acceptable salts thereof. 

46. A compound as recited in daim 43 wherein 
20 R s is 5-isoquinolinyi; and 

R 4 is methyl or the pharmaceutically acceptable salts thereof. 

47. A compound as recited in daim 43 wherein 

R s is 5-quinolinyl; and 

R* is methyl or the pharmaceutically acceptable salts thereof. 
25 48. A method of redudng tissue damage resulting from ischemia comprising 
administering to a mammal in need of such treatment a therapeutically effective 
amount of a compound of claim 1 or a prodrug thereof or a pharmaceutically 
acceptable salt of said compound or of said prodrug. 

49. A method as recited in daim 48 wherein the tissue is cardiac, brain, liver, kidney, 
30 lung. gut. skeletal muscle, spteen. pancreas, nerve, spinal cord, retina tissue, the 

vasculature, or intestinal tissue. 

50. A method as recited in daim 49 wherein the amount of the Formula 1 compound 
is about 0.01 mg/kg/day to about 50 mg/kg/day. 
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51 . A method as redted in daim 50 wherein the mammal is a female or male human. 

52. A method as recited in daim 51 wherein said tissue is heart tissue. 

53. A method as recited in daim 51 wherein said tissue is brain tissue.- 

54. A method as recited in claim 51 wherein said tissue is liver tissue. 

5 55. A method as redted in daim 51 wherein said tissue is kidney tissue. 

56. A method as redled in claim 51 wherein said tissue is lung tissue. 

57. A method as redted in claim 51 wherein said tissue is gut tissue. 

58. A method as recited in daim 51 wherein said tissue is skeletal muscle tissue. 

59. A method as recited in daim 51 wherein said tissue is spleen tissue. 
10 60. A method as recited in daim 51 wherein said tissue is pancreas tissue. 

61. A method as redted in claim 51 wherein said tissue is retina tissue. 

62. A method as redted in claim 51 wherein the compound Is administered 
prophylactically. 

63. A method as redted in daim 51 wherein the compound is administered prior to 
15 surgery. 

64. A method as redted in claim 51 wherein the compound is administered prior to 
cardiac surgery. 

65. A method as recited in claim 51 wherein the compound is administered during 
surgery. 

20 66. A method as recited in claim 51 wherein the compound is administered during 
cardiac surgery. 

67. A method as recited In daim 51 wherein the compound is administered within 
twenty-four hours after surgery. 

68. A method as redted in claim 51 wherein the compound is administered within 
25 twenty four hours after cardiac surgery. 

69. A method as redted in daim 51 wherein the tissue damage resulting from 
ischemia is ischemic damage and is incurred during organ transplantation. 

70. A method as redted in daim 51 wherein the compound is administered to 
prevent perioperative myocardial ischemic injury. 

30 71. A pharmaceutical composition which comprises a therapeutically effective 
amount of a compound of claim 1 or a prodrug thereof or a pharmaceutically 
acceptable sail of said compound or of said prodrug and a pharmaceutically 
acceptable earner. 



72. A pharmaceutical composition for the redudion of tissue damage resulting from 
ischemia which comprises a therapeutically effective amount of a compound of daim 
1 or a prodrug thereof or a pharmaceutically acceptable salt of said compound or of 
said prodrug and a pharmaceutically acceptable carrier. 
5 73. A compound, wherein said compound is 

5-Methyl-2-<5-quindinv1)-2H-1,2,3-tri^^ acid, 
5-Methyl-2-(54soquinolinyl)-2H-1 ,2.3-triazole-4-carboxylic add, 
2-(1 -Naphthalenyt}-5-methyl-2W-1 .2,3-tnazole-4-carboxyiic add. 
Ethyl 5<^ctoprc>pyl-1-{24riflix>rc<TTethy1phenyl>'1 H-pyrazote-4-carboxytate, 
1 0 Ethyl 5-methyM^6-quindinyl)-1 W-pyrazole-4-ca rboxytate , 
Ethyl 5^thyt-1-naphthalenyl-1HijyrBZOle-4Karboxylate, 
Ethyl 5^dopropyM-<quinolin-8-ylHH-^^ 
Ethyl 5^dcx3ropyVHquirK>tirv5-y1Mf^ 
Methyl 5^myl-Hquinolin-5-yl)-1/^vrazole-4-carbo^ 
15 n-Butyl Hi^uirw>lirv^yl)-3HT^thyl-1H^yra20le^-ca rboxytate. 
5-Methyl-H6^uindinylV1/+pyrazc4e-4-carboxylic add. 
5-Methy1-1-rephthalenyl-1H-pyrazole^-rarboxytic add. 
5-Cydopropyt-1-<quindtn-8-yl)-1>^pyrazole-4-carboxylic add. 
5-CydopropyM-(2-trffluc<omethvlphen^ 
20 5-EtrryMHquinolin-5-y1)-1/^y^ 

5-Cydopropyl-HquirK5lin-5-yl)-1Hpyra20le^-cart)oxy1fc acid or 
1-<lsoquinolin-5-yl)-3v™sthyMH-p^ add or a pharmaceutically 

-acceptable salt of said compound. 

74. A method as recited in daim 51 wherein the compound is administered prior to, 
25 during and after surgery. 

75. A method as recited in claim 51 wherein the compound is administered prior to, 
during and after cardiac surgery. 

76. A compound as recited in daim 1 wherein Z ts 
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R 1 is (C3-C7)cydoalkyl. phenyl or phenyl(d-d)alkyt. said (C 3 -C 7 )cycloalkyJ 
optionatty substituted with from one to three fluorines, said R 1 substituent 
5 optionally mono- or di- substituted independently with (d-d)alkoxy. (d- 
C)alkytthio, (d-d)alkylsutfinyl or (d-d)alkyisulfonyl; and 
R 2 is (d-d)alkyl, (C3-d)cydoa!kyl. M or M(d-C 4 )atkyl, any of said previous 
(C-,-C 4 )alkyl moieties optionally having from one to nine fluorines; said (d- 
C 4 )alkvi or (CrC 4 )cycioalkyl optionally mono-or di-substituted independently 
1 0 with hydroxy. (d-d^koxy. {C n -C 4 )allcylthio. (d-C 4 )alkyisulfinyl, (C,- 

C 4 )alkylsutfonyl, (d-C 4 )alkyJ. mono-N- or dj-N,NHC,-C 4 )alkylcarbarnoyl or 
mono-N- or di-N,N-{C,-C 4 )allcyiaminosulfonyl; and said (C,-C 4 )cydoa!kyi 
optionalry having from one to seven fluorines; 

wherein M is a partially saturated, fully saturated or fuity unsaturated 
1 5 five to eight membered ring optionally having one to three heteroatoms 

d Independently from oxygen, sulfur and nitrogen, or, a bicydic ring 
g of two fused partially saturated, fully saturated or fully unsaturated 
three to six membered rings, taken independently, optionalry having one to 
four heteroatoms selected independently from nitrogen, sulfur and oxygen; 
20 said M is optionally substituted, on one ring if the moiety is 

monocyclic, or one or both rings if the moiety is bicydic, on carbon or nitrogen 
with up to three substituents independently selected from R 6 , R 7 and R e , 
wherein one of R e , R 7 and R* is optionally a partially saturated, fulry saturated, 
or fully unsaturated three to seven membered ring optionally having one to 
25 three heteroatoms selected independently from oxygen, sulfur and nitrogen 
optionally substituted with (d-C 4 )aIkyl and additionally R 6 , R 7 and R* are 
optionally hydroxy, nitro. halo. (C t -C 4 )alkoxy, (C,-C 4 )alkoxycarbonyl, (d- 
C 4 )alkyl. formyl. (C t -C 4 )alkanoy1. (C 1 -C 4 )alkanoyloxy, (C,-C 4 )alkanoylamino, 
(C,-C 4 )alkoxycarbonytamino. sulfonamide (Ci-C 4 )alkylsulfonamido, amino. 



mono-N- or di-N.N-{C 1 -C 4 )alkylamino. carbamoyl, mono-N- or di-N.N-(C r 
C 4 )atkylcarbamoyl, cyano, thiol, (d-C.Jalkytthio. (C,-C 4 )alkytsulfinyl, (C r 
C 4 )alkytsuifonyl, mono-N- or d^.NKC^Jalkylaminosulfonyl. (QrC 4 )alkenyl, 
(C2-C 4 )alkvny1 or <Cs-C 7 )cydoalkenyl. 
5 wherein said (C,-C 4 )atkoxy. <d-d)alkvl. {d-C^lkanoyt. (C r 

d)a!kytthio. mono-N- or di-N.N^C-C.^lkytamino or (d-C^Jcydoalkyl R 6 . R 7 
and R e substituents are optionalry mono- substituted independently with 
hydroxy, (C,-C 4 )alkoxycarbonyl. (C3-Cr)cydoalkyl. (C,-C 4 )alkanoyl, <d- 
C 4 )alkanoy1amino, (C 1 -C 4 )a!k8noytoxy. (C 1 -C 4 )alkoxycarbonytamino, 
1 0 sulfonamido. (d-C 4 )alkylsurfonamtdo. amino, mono-N- or di-N,N-{d- 

C 4 )alkylamino, carbamoyl. mono-N- or d-HN.N-<d-C 4 )alky1caroarnoyl, cyano. 
thiol, nitro. (C-C 4 )aIkytthio. (d-d)alkytsutftrryl, (d-C 4 )alKytsutfonyl or mono- 
N- or dKN.hKC,-C 4 )alkytaminosutfonyl or optionally substituted with one to 
nine fluorines or the pharmaceutical^ acceptable salts thereof. 
15 77. A compound as recited in daim 1 wherein the compound is 
(1 -<Naphtnalen-1-y1V5-cyc4oprc^yMH-o^ 
or a pharmaceutical^ acceptable salt thereof. 

78. A compound as recited in daim 76 wherein 

R 1 is cydopropyl; and 
20 R 2 is 1-naphthalenyl or a pharmaceutically acceptable sari thereof. 

79. A compound as recited in claim 76 wherein 

R 1 is (CrC7)cydoaikyt; and 

R a is a five to six membered monocyclic aromatic ring optionally 
having one to two heteroatoms selected independently from oxygen, sulfur 
25 and nitrogen; 

said R 2 ring is optionally mono-substituted on carbon or nitrogen with 
a fully saturated or fully unsaturated five to six membered ring optionally 
having one to two heteroatoms selected independently from oxygen, sulfur 
and nitrogen, said ring optionalry mono-substituted with (d-d)alkyl 
30 said R 2 ring is also optionally mono- or di-substituted independently on 

carbon or nitrogen with hydroxy, halo, (C 1 -C 4 )alkoxy. {C,-C 4 )alkoxycarbonyl 1 
(d-C 4 )alkyl. <d-d)a!k3noyl. (d~d)aJkanoy1o)cy, (d-C 4 )alkanoytemino, <d- 
C 4 )alkoxycarbonylamino. sulfonamido, (d-d)alkylsutfonamido. amino, monc- 
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N- or di-N,N-(C 1 -C 4 )alkylamino, carbamoyl. mono-N- or di-N.N-(d- 
d)alkytaarbamoy1, cyano, (d*C 4 )alkylthio. (C-,-C 4 )alkylsulfinyl, (d- 
C 4 )alkyteuffonyl or mono-N- or di-N,N-{d-C 4 )alkylaminosulfonyl 

wherein said (d-C 4 )alkoxy, (d-d)alkyl, {d-C 7 )alkanoyl. (d- 
5 d)alkytthio, mono-N- or di-N.N-(d-d)a!kylamino are optionally mono- 
substituted with hydroxy, (d-d)alkoxycarbonyl, (d-C 4 )alkanoyl. (d- 
d)alkanoytamino, (C 1 -C 4 )alkanoytoxy l (C 1 -C 4 )alkoxycarbonylamino I 
sulfonamido. (d^ 4 )alkyl5utfonamido. amino. mono-N- or di-N,N-(d- 
C 4 )aikyiamino, carbamoyl. mono-N- or di-N,N-{C,-d)alkylcarbamoyI. (d- 
10 d)alkytthio. (d-C*)alkytsuffinyl, (d-d)alKytsurfcnyi or mono-N- or di-N.N- 
(d-C 4 )alky1aminosulfonyl or optionally substituted with one to nine fluorines or 
the pharmaceutical ly acceptable salts thereof. 

80. A compound as recited in daim 79 wherein 

R 1 is cydopropyl; and 
15 R 2 is phenyl, optionally mono- or di-substituted independently with 

hydroxy, halo. {C,-C 4 )aIkoxy, (d-C 4 )alkoxycarbonyl, {d-C 4 )alkyl. (Cr 
C 4 )alkanoytamino, (C,-C 4 )alkoxyrarboriylamino, sulfonamido, (C n - 
d)alkylsulfonamido. mono-N- or di-N p N-{C 1 -C 4 )alkytamino. carbamoyl, mono- 
N- or dhN,N-{CrC 4 )alkylcarbamoyl. (d-C 4 )alkytsutfonyi or mono-N- or di- 
20 N.N-{d-C4)alkyiaminosurfonyl, 

wherein said (d-C 4 )alkoxy, (C,-d)alkyl, mono-N- or di-N,N-{d- 
d)aikytamino substituents are optionally mono- substituted with hydroxy, (d- 
C 4 )alkanoytamrno. (C,-C 4 )a{kylsulfonarnido. amino. mono-N- or di-N,N-(C 1 - 
d)alkylamino, mono-N- or dt-N,N-{d-C 4 )alkylcarbamoyl. (d-C 4 )alkylsulfonyl 
25 or mono-N- or di-N,NHC,-C 4 )alky1amjnosulfonyl or optionally substituted with 
one to five fluorines; 

or a pharmaceutically acceptable salt thereof. 

81 . A compound as redted in daim 1 wherein the compound is 
[5-cydopropyl- 1 -<2-tJifiuoromethyipbenyf)-1 H-pyrazo!e-4-cartxjnyTtauanidine; 

30 (5-cydopropyM -phenyl- 1H-pyrazde-*-C2rbonyf)guanidine; 

[5-cydopropyM -(2.6-dichlorophenyl)-1 H-pyrazde-A-caroonyfjguanidine; 
or a pharmaceutically acceptable sail thereof. 



82. A compound as redted in daim 1 where'm the compound is 
[1 -{2-chlc^o-4-methylsulfonylpherjyl>5-cydopropyl-l H-pyrazole-4- 
carbonyfjguanidine; 

[1 -<2-chloropheny1)-5-<ydopropyl-1 H-pyrazole-*-carbonyfjguanidine; 
5 [ 1 -(2-trffluorometbyi-4-fluorophen^ H-pyrazole-4- 
carbonyfjguanidine; 

[ 1 -<2-bromophenyl>-5-cydopropyl- 1 H-pyrazole-4-carbcoylJguanidine; 
[1 -{2-ftuoropheny1>-5-cydopropyV1 H-pyrazcJe-4-cartK3nyllguanidine; 
{1 -(2-chtoro-5-metrx)xypheny1)-5-cydopropyt-1 H-pyrazote-4- 
1 0 cartxwiyfjguanidine; 

[ 1 -<2-chtorcH4wTiethytamirK5sulfor^pr»er^ 1 H-pyrazole-4- 

carbonyOguanidine; 

[1 -{2.5-dicWorophenyi>-5-cycioprop^ 

[1-<2.3^ichlorc^rrvl)-5-cydopropyl-1 H^jynazde^-csrtonynguanidine; 
15 {1 ^2<tilorc-5-an^ncKartxjnyiphenyl)-5<ydorjropyl- 1 H-pyrazoie-4- 
carbonytlguanidine; 

[1 -(2<hloic-5-arranosulfc^pherry1>5-cyctopropyl-^ H-pyrazote-4- 
caroonyljguarudine; 

[1 ^2-fluoro^tn^uoromethylpherTyl)-5-^clopropyl-'1 H-pyrazole-4- 
20 carbonyfjguanidine; 

[1 -{2-<^lctfo-5-merhytsulfonylpheny1}-5-cydopropy1-1 H-pyrazole-4- 
carbonyfjguanidine; 

• 1 1 K2-chtoro-5-dimethytarTiinosutfon^ 1 H-pyrazole-4- 

carbonyfjguanidine; 
25 [1-<2-trifhjoromethyt-4-dilorr^ 
carbonyfjguanidine; 

or a pharmaceutically acceptable salt thereof. 

83. A compound as recited in claim 60 wherein 

R 2 is 2-chloro-4-methylsutfonytphenyl or a pharmaceutical 
30 acceptable salt thereof. 

84. A compound as recited in claim 80 wherein 

R 2 is 2-chlorophenyl or a pharmaceutically acceptable salt thereof. 
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85. A compound as redted in daim 80 wherein 

R 2 is 2^iKwomemyM41uorophenyI or a pnarmaceutically acceptable 
salt thereof. 

86. A compound as recited in claim 80 wherein 

5 R 2 is 2-bromophenyl or a pharmaceuticalry acceptable salt thereof. 

87. A compound as recited in claim 80 wherein 

R 2 is 2-ftuorophenyJ or a pharmaceutical^ acceptabie salt thereof. 

88. A compound as recited in daim 80 wherein 

R 2 is 2-chloro-5-metho>cyphenyl or the pharmaceutically acceptable 
10 salts thereof. 

89. A compound as recited in claim 80 wherein 

R 2 is 2<ftlCfo^-methylarninosurforiylphenyi or the pharmaceutically 
acceptable salts thereof. 

90. A compound as recited in daim 80 wherein 

15 R 2 is 2.5-dichlorophenyi or the pharmaceuticalry acceptable salts 

'thereof. 

91. A compound as recited in daim 80 wherein 

R z is 2.3-dichlorophenyl or the pharmaceutically acceptable salts 

thereof. 

20 92. A compound as recited in daim 80 wherein 

R 2 is 2-ditoro-5-eminocartx3nytphenyl or the pharmaceutically 
acceptable salts thereof. 

93. A compound as redted in daim 80 wherein 

R 2 is 2^^ro-5-arrirxMuKonytphenyl or the pharmaceuticalry 
25 acceptable salts thereof. 

94. A compound as redted in claim 80 wherein 

r 2 is 2^uoro^trirTuorometrTylphen^ or the pharmaceutically 
acceptable salts thereof. 

95. A compound as recited in daim 80 wherein 

30 R 2 is 2<hloro-5^thyls*ifonytpheny1 or the pharmaceutically 

acceptable salts thereof. 

96. A compound as recited in claim 80 wherein 



R 2 is 2-rjTUorc-5-dimethytaminosuilc^ or the pharmaceuticalry 
acceptable salts thereof. 

97. A compound as redted in claim 80 wherein 

R 2 is 2^uororr«thyW-crUorophenyl or the pharmaceutically 
5 acceptable salts thereof. 

98. A compound as recited in claim 76 wherein 

R 2 is a five to six membered nonaromatic heterocyclic ring having one 
to two heteroatoms selected independently from nitrogen, sulfur and oxygen 
or R 2 is unsubstituted (C,-C 4 )alkyl, unsubstituted (Cj-CrJcydoalkyl or 
1 0 phenyKC r C 4 )aUcyl l wherein said phenyt(C,-C 4 )alkyl is optionally mono-or di- 
substituted independently with hydroxy, halo. (d-d)alkoxy. (C r 
d)alkoxycarbonyl. (C,-C 4 )alkyl. (d-C 4 )alkanoytamino, (C r 
C 4 )alkoxvcarbonylarrtno. sutfonamido. {d<^)aikytsulfonamjdo, mono-N- or 
di-N,NKC,^ 4 )a!kytarruno, carbamoyl. mono-N- or di-N,N-<d- 
1 5 C 4 )aJkylcarbamoyl. (C n -C 4 )alkytsulfony1 or mono-N- or di-N.N-<d- 
C 4 )alkylaminosulfonyl. 

wherein said (C,-C 4 )alkoxy, (d-C 4 )alkyl. mono-N- or di-N,N-<d- 
C 4 )alkylamino substituents are optionally mono- substituted with hydroxy, (d- 
C 4 )aikanoylamino. (C 1 -C 4 )a!kytsutfonamido, amino. mono-N- or di-N.N-<d- 
20 C 4 )alkytamino. mono-N- or di-N.N-(C,-C 4 )alkylcarbamoyl. (C,-C 4 )aDcytsu«onyl 
or mono-N- or d»-N.N-(C,-C 4 )alkylanTinosulfonvl or optionally substituted with 
. one to frve fluprines; 
-or a pharmaceutically acceptable salt thereof. 
99. A compound as redted in daim 76 wherein 
25 R 2 is a bicydic ring consisting of two fused five and/or six membered 

partially saturated, fully saturated or fully unsaturated rings taken 
independently having one to four heteroatoms selected independently from 
nitrogen, sulfur and oxygen, said R 2 substituent optionally substituted on 
carbon or nitrogen with up to three substituents Independently selected from 
30 R*. R 7 and R B , wherein one of R*, R 7 and R 6 is optionaDy a partially saturated, 
fulry saturated, or fuBy unsaturated three to seven membered ring optionally 
having one to three heteroatoms selected independently from oxygen, sulfur 
and nitrogen optionally substituted with (C,-C 4 )alky1 and additionally R 6 . R 7 
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and R e are optionally hydroxy, nitro. halo. <d-d)alkoxy. (C,- 
C 4 )a!koxycarbonyl, <d-d)alkyl. formyl. (d-C 4 )alkanoyl. (d^)alkanoyloxy, 
(d-d)alkancylamino. {Ci^ 4 )alkoxycarborTylarnino. sulfonamido. (C,- 
C 4 )alky»sulfonamido. amino. mono-N- or oVN.N-(C,-C 4 )alkylamino. carbamoyl. 

5 mono-N- or di-N,N-(C 1 -C 4 )allcyxarbamoy1. cyano, thiol, (C^Jalkytthio, (d- 
dJalkylSAxtfinyl. (C,-C 4 )allcyrsurfonyl. mono-N- or di-N.N-(d- 
d)alkylaminosutfonyl. (d-C 4 )a!kenyl, (CVd)alkynyl or (d-d^doalkenyl. 

wherein said (d-C 4 )alkoxy. (d-C 4 )alkyl. (d-d)alkanoyl. <d- 
C 4 )alkytthio. mono-N- or di-N,N-(d-d)alkylamino or (d-Crtodoalkyl R*. R 7 

10 and R 8 substituents are optionally mono- substituted independently with 
hydroxy. <d^ 4 )alkoxycarbonyl, (Cj-d)cydoalkyl, (d-d)alkanoyl. (d- 
d)atkanoytamino, (d-d)alkanoy»oxy, (C,-C 4 )alkoxycarbonytamino. 
sulfonamido. (C,-C 4 )aikyl5ulfonamido. amino. mono-N- or di-N.N-(d- 
d)atkylamino. carbamoyl. mono-N- or di-N.N-<C 1 -C 4 )alKytcarbamoyl, cyano. 

1 5 thiol, nitro. (C,-C 4 )alkytthlo. (d-C 4 )alkylsurfinyl. (d-C 4 )alkylsurfonyl or mono- 
N- or di-N.N-(C r C 4 )alkylaminosulfonyl or optionally substituted with one to 
nine fluorines. 

or a pharmaceuticalry acceptable salt thereof. 
100. A compound as recited in daim 99 wherein 

20 R 1 is (C3-d)cydoa!kyt: and 

R 2 is a bicydic ring consisting of two fused five and/or six membered 
partially saturated, fully saturated or fully unsaturated rings taken 
independently having one to three heteroatoms selected independently from 
nitrogen, sulfur and oxygen, 

25 said R 2 bicydic ring is optionally mono-substituted on carbon or 

nitrogen with a fully saturated or fully unsaturated frve to six membered ring 
optionally having one to two heteroatoms seleded independently from 
oxygen, sulfur and nitrogen, said ring optionally mono-substituted with (d- 
C 4 )alkyl 

30 said R z bicydic ring is also optionally mono- or di-substituted 

independently on carbon or nitrogen with hydroxy, halo. (C,-d)alkoxy, (C r 
d)atkoxycarbonyl. (d-d)alkyl. (d-C 4 )atkanoyl, (C,-C 4 )alkanoyloxy. (C r 
d)alkanoylamino, (d-C 4 )alkoxycarbonylamino. sulfonamido. (C r 
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C 4 )alkytsultonamido. amino, mono-N- or di-N,N-{d<M)alkylamino. carbamoyl. 
mono-N- or di-N^C,-C 4 )aIkylcarbarnoyl, cyano. {C,-d)a!kyUhio, (C,- 
d)alky1sutftnyl. (d-C 4 )aiky1sutfony1 or mono-N- or di-N,N-{d- 
C 4 )alkylaminosutfonyl 
5 wherein said (d-C 4 )alkoxy. (d-d)atkyi, (d-C 7 )alkanoyl, (d- 

C 4 )alkytthio. mono-N- or di-N.N^d-C 4 )aikylamjno are optionally mono- 
substituted with hydroxy, (Ci-C 4 )alkc«ycartxjnyl, (d-C 4 )alkanoyl. (d- 
d)alkanoylamino, (d-C 4 )alkanoytoxy. (C,-C 4 )alkoxycarbonytamino. 
sulfonamido. (d-C 4 )alkylsulfonamido, amino. mono-N- or di-N,N-(C,- 
1 0 d)alky1amino. carbamoyl, mono-N- or di-N,NMd<U)alky1cart>amoyl. (d- 
d)alkytthio. (C,-C 4 )alkylsurfmyl, (d-C 4 )atkylsulfonyl or mono-N- or di-N,N- 
(d-d)aikvlamrr©surfonyt or optionally substituted with one to nine fluorines or 
a pharmaceutically acceptable salt thereof. 
101. A compound as redted in claim 100 wherein 
15 R 1 rs cydopropyt; and 

R 2 is a quinazolinyt. phthatazinyl, quincJinyt, isoquinolinyl, cinnolinyi. 
benzodioxanyl. quinoxalinyl. benzopyranyl. benzothiophenyl. benzodioxolyi, 
benzirnidazoryl. indazotyi. indolyl, benzotriazolyl. benzoxazolyl. 
benzisoxazolyl. benzothiazolyl. benzisothiazoryl, benzoxadiazolyl or 
20 benzothiadiazotyl ring. 

wherein said R 2 bicydic ring is optionally mono- or di-substituted 
independently on carbon or nitrogen with hydroxy, halo. (C,-C 4 )alkoxy. (d- 
-d)alkoxycarbonyl. (C,-C 4 )alkyl. (d-C 4 )alkanoylamino. (C r 
C 4 )a|kc*ycarborrytemino. sulfonamido, (d-C 4 )alkylsutfonamido. mono-N- or 
25 di-N.N-<d-d>3lkytamino. carbamoyl, mono-N- or di-N,N-<d- 

C 4 )alkylcarbamoyl, (d-C 4 )alkylsulfonyl or mono-N- or di-N.N-td- 
d)alkytamrnosulfonyl. 

wherein said (d-djalkoxy. (d-C 4 )ancyl. mono-N- or di-N.N-(d- 
C 4 )alkylamino substituents are optionally mono- substituted with hydroxy. (C,- 
30 C 4 )alkanoytamino. (C,-C 4 )alkylsutfonamido. amino, mono-N- or di-N.N-<d- 
d)alkylamino. mono-N- or di-N.N-(d-C 4 )alkylcarbamoyl. (d-dJafkylsulfonyl 
or mono-N- or di-N.N-(C 1 -C 4 )atkylaminosulfonyl or optionally substituted with 
one to five fluorines: 
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or a pharmaceutical^ acceptable salt thereof. 
102. A compound as recited in daim 101 wherein 

R 2 is a quinolinyl, isoquinolinyl. indazotyl or benzimidazolyl ring, 
wherein said R 2 bicydk; ring is optionally mono- or di-substituted 
5 independentiy with hydroxy, halo. (C,-C 4 )alkoxy. (C-C.Jalkoxycarbonyi. (C r 
C 4 )alkyt, (d-C^^lkanoylamino. (C,-C«)ali<oxycarbonylamino, suifonamido. 
{C,-C4)alkyteulfonamido. mono-N- or d'KN.N-(d-C 4 )aIl^mino. carbamoyl. 
mono-N- or dHN.r^Ct^ 4 )alkylcart)amoyl, (d-C*)alkylsutfonyl or mono-N- or 
di.NN^Ci-C 4 )alkylarrBnosutfonyl, 
1 o wherein said (C-C^lkoxy or (d-d)alkyl substrtuents are optionally 

mono-substituted with hydroxy, (d-C<)alKanoytamtno. (d- 
C 4 )alkylsu!fonarrado, amino. mono-N- or di-N,N-(d-d)alkyiamino, mono-N- 
or dMsl,N-<C 1 -C 4 )alkytcart)arnoyl, (C 1 -C 4 )alkytsulfony1 or mono-N- or dl-N,N- 
(C-|-C 4 )a!kylaminosurfonyl or optionally substituted with one to five fluorines: 
15 or a pharmaceutically acceptable salt thereof. 

103. A compound as recited in daim 1 wherein the compound is 
[5-cydopropyl- 1 -<quino)in-5-yf>- 1 K-pyrazole-4-carbonyllgijanidine; 
[S-cydopropyM -(quinoJin-8-yi)-1 H^yTazole-4^rbortyf]guanidine; 
or a pharmaceutically acceptable salt thereof. 
20 104. A compound as recited in claim 1 wherein the compound is 
[1-<&-brorTK^uinolir>-5-yf)-5-cydco^^ 
[1 <6-chlorTX}uirx*irH5-yT)-5-c^ 

!Hinctoo^7-y1)-5-cydoprcwM H-pyrazole-4-carbc^guan>dine ; 
{1 -<benzirTiidaxo^5-yl}-5-cydop^ 
25 [i-<i-isoquirK>lyi)-5-cydapro^ 

[5-cyclopfopy1-1 -<4-quinolinyi)-1 H-pyrazde^-rarbonyqguanidine; 
or a pharmaceutically acceptable salt thereof. 

105. A compound as recited in claim 102 wherein 

R 2 is 8-bromcxquirxDlrrv5-yi or a pharmaceutically acceptable salt 

30 thereof. 

106. A compound as recited in claim 102 wherein 

R 3 is 6-chloroquinolin-5-yl or the pharmaceutically acceptable salts 



107. A compound as recited in daim 102 » 

r 2 is indazc4-7-yi or the phajmaceutically acceptable salts thereof. 

108. A compound as recited in daim 102 wherein 

R 2 is benzimidazc4-5-yl or the pharmaceutically acceptable salts 

5 thereof. 

109. A compound as recited in daim 102 wherein 

R 2 is 1-isoquinolyl or the pharmaceuticalry acceptable salts thereof. 

1 10. A compound as redted in daim 102 wherein 

R 2 is 4-quinotinyl or the pharmaceutically acceptable salts thereof. 
10 111. A compound as redted in claim 1 wherein 2 is 



N-^ K 



R 1 is (d-C.^kyl. (C3-d)cydoaikyl. phenyl or prienyl(d-C 4 )a!kyl. said (d- 
1 5 d>atkyl optionally substituted with from one to nine fluorines, said R 1 
substituent optionally mono- or di- substituted independentiy with (d- 
d)alkoxy. (d-C 4 )alkytthio, (d-C 4 )alky»sulfinyl or <d-C 4 )alkylsulfonyl; and 
R 2 Is a frve to six membered nonaromatic heterocydic ring having one to two 
.heteroatoms selected independently from nitrogen, sulfur and oxygen or R 2 is 
20 unsubstituted (d-C 4 )alky1 or unsubstituted (CrOcydoarkyl; or R 2 is 

pheny1(d-C 4 )alkyl. or a bicydic ring consisting of two fused five and/or six 
membered partially saturated, fully saturated or fully unsaturated rings taken 
independentiy having one to four heteroatoms selected independently from 
nitrogen, sulfur and oxygen, said R 2 substrtuents optionally substituted on 
25 carbon or nitrogen with up to three substrtuents independentiy selected from 
R 6 . R 7 and R B , wherein one of R 8 , R 7 and R 8 is optionally a partially saturated, 
fully saturated, or fully unsaturated three to seven membered ring optionally 
having one to three heteroatoms selected independently from oxygen, sulfur 
and nitrogen optionally substituted with (d-C^'kyl and additionally R 6 . R 7 
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and R D are optionally hydroxy, nitro. halo. (d-C 4 )alkoxy, (d- 
d)alkoxycarbony1, (C,-d)alkyl. formyl. (C,-C 4 )alkanoyl. (C,-C 4 )alkanoy1oxy. 
(d-d)alkanoylamino. (d^)arkcBtycarbonylamino. sulfonamide (d- 
C 4 )alkylsulfonamido. amino, mono-N- or dt-N,N-{C 1 -C 4 )alkvlamino. carbamoyl. 

5 mono-N- or di-N.N-{C 1 -C 4 )alkylcarbamoyl. cyano. thiol. (d-d)aIkyrm»o, (d- 
d)alkvlsutfinyl. (d-C 4 )alkylsuffonyl. mono-N- or di-N,N-<d- 
d^kylaminosutfonyi. (d-d)alkenyt, {C^C 4 )alkynyl or (Crd)cydoaIkenyi, 

wherein said (d-C 4 )alkoxy. (d-C 4 )arkvl, (d-d)alkanoyl, (C r 
C 4 )alkytthio. mono-N- or di-M.N-{d-C 4 )arkylamino or (drd)cydoalkyl R 6 , R 7 
10 and R 8 substrtuents are optionally mono- substituted independently with 
hydroxy. (C,-C 4 )aB«3xycarbonyl. (Crd)cydoalky1. (d-C 4 )alkanoyl. (d- 
d)alkanovlamino. (d-C 4 )alkanoyloxy. (d^)alkcaycarbonylamino. 
suifonamido, (C t -C 4 )alkylsutfonamido. amino. mono-N- or di-N.N-(d- 
C 4 )alkylamino, carbamoyl. mono-N- or di-N.N^C^^^Ikvlcarbamoyl. cyano. 

15 thiol, nitro. (d-C 4 )3lkytthio. {C,-C 4 )alkytsutfinyl. (d-C 4 )alkylsulfonyl or monc- 
N- or di-N,N-(d-C 4 )alkylaminosurfonyl or optionally substituted with one to 
nine fluorines. 

or a pharmaceutically acceptable salt thereof. 
112. A compound as recited in daim 111 wherein 

20 R 1 ts <d-C 4 )a1kyt; and 

R 5 is a bicydic ring consisting of two fused five and/or six membered 
partially saturated, fully saturated or fully unsaturated rings taken 
independently having one to three heteroatoms selected independentiy from 
nitrogen, sulfur and oxygen, 

25 said R 2 bicydic ring is optionally mono-substituted on carbon or 

nitrogen with a fully saturated or fully unsaturated five to six membered ring 
optionally having one to two heteroatoms selected independently from 
oxygen, sulfur and nitrogen, said ring optionally mono-substituted with (d- 
d)alkyl 

30 said R 2 bicydic ring is also optionally mono- or di-substituted 

independentiy on carbon or nitrogen with hydroxy, halo, (C,-C 4 )alkoxy. (d- 
C 4 )alkcxycarbonyl. (d-C 4 )alkyf. (d-d)alkanoyl, (d-d)alkanoytoxy. (C r 
d)alkanoylamino. (C 1 -C 4 )alkojcycart>c^ytarntno. sulfonamide (d- 



d)alkylsulfonamido. amino. mono-N- or di-N,N-(d-d)alkviamino. carbamoyl. 
mono-N- or di-N.N-{Ci-C 4 )alkylcarbamoyl, cyano. (d-C 4 )alkylthto. (C r 
C 4 )alkytsutnnyl. (C,-C 4 )alkylsulfonvl or mono-N- or dhN,N-{d- 
C 4 )alkylaminosulfonyl 
5 wherein said (d-C4)alkoxy. (Ct-C 4 )alkyl, (d-Cr)alkanoyl, (C,- 

d)alkytthio, mono-N- or di-N,N-(C 1 -C4)alkytarnino are optionally mono- 
substituted with hydroxy. (C 1 -C 4 )allcoxycarbonyl. (d-d)alkanoyl. (d- 
d)alkanoylamino. (d-C 4 )alkanoytoxy. (C n -C 4 )alkoxycan^nyiamtno, 
suifonamido. (d-d)alkylsurfonamido, amino. mono-N- or di-N,N-{d- 
1 0 d)alkytamino. carbamoyl, mono-N- or di-N,N-{C t -C 4 )alkylcarbamovl, (C r 
d)alkytthio. (d-C 4 )alkytsutfinyl, (d-C 4 )alkvlsu«onyl or mono-N- or di-N.N- 
(C 1 -C 4 )aIky1aminosulfonyt or optionally substituted with one to nine fluorines or 
a pharmaceuticalry acceptable salt thereof. 
1 1 3. A compound as redted in daim 1 12 wherein 
15 R 2 is a quinazofinyl, phthalazinyl, quinolinyl. isoquinolinyl. dnnolinyl, 

benzodioxanyl, quinoxaBnyl. benzopyranyl. benzothiophenyl, benzodioxolyt, 
benzimidazolyl. indazotyl, indotyl. benzotnazoryl. benzoxazoryl, 
benzisoxazoryi, benzothiazolyl. benzisothiazotyl. benzoxadiazolyl or 
benzothiadiazolyl ring. 
20 wherein said R 2 bicydic ring is optionally mono- or di-substituted 

independentiy with hydroxy, halo. <d-C 4 )alkoxy. {C T -C 4 )alkoxycarbony1. (d- 
d)alkyl, (C 1 -C 4 )alkanoylamrno, (C,-C 4 )alkoxycarbonylamino. suifonamido, 
(d^)alkylsutfonamido. mono-N- or di-N.N-{d-d)aIkvtamino, carbamoyl, 
mono-N- or di-N.N-<d^4)all<ylcarbamoyl. (d-C 4 )aIkylsulfonyl or mono-N- or 
25 di-N.N-<C 1 -C 4 )alkylarninosulfonyl. 

wherein said (d-C 4 )aIkoxy, (d-C 4 )alkyl, mono-N- or d>-N,N-<d* 
d)alkylamino substrtuents are optionally mono- substituted with hydroxy, (d- 
d)alkanoylamino. (C,-C 4 )aIkytsutfonamido, amino. mono-N- or di-N.N-<C,- 
d)alkytemino. mono-N- or di-N.r^d^Jafcylcarbamovi. (d-d)alkyisurfany] 
30 or mono-N- or dt-N ,N-<d^ 4 )aikylamincisuttony1 or optionally substituted with 
one to five fluorines; 

or a pharmaceuticalry acceptable salt thereof. 
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114. A compound as recited m daim 1 wherein the compound is 

(Hindaiol-6-yt)-5-ethyi-i H<3yrazote-a-cartxjryQguanldine; 

[1 -<inda2c4-5-y1)-5-ethyVl K^)yrazoie-4-cartx>nyf]guanidine; 

|1 -(D«nzirnidazc4-5-y1>5-ethyM H^>yrazo»e-4-carbonylJguanidine; 
5 |1-<1-rnethyiberizimkJazo^y^ 

(H5^uincHinyl>-5-r>-propy^1Hi3yrazole^^rbonyf]guaaidine; 

[1-{5-C;uinoliny1)-5-i50propyMH-py^ 

(S-ethyM -<6-o,uinolinyt)- 1 H-pyrBZde-4-cart>onyr]guanidine; 

(1^2nriethyioenzimidazc4-5-y!)-5-ethy». 1 H-pyrazole-4-carbonyfjguanidine; 
10 [1-0,4^nzcd«xan-6-y1)-5^thyMr+^^ 

(1 -<benzolriazol-5-yl)-5-ethyl- 1 Hs>yrazole-4H=arbony0guanidine; 

H ^3-chtoroindazo»-5-yt>-5-ethyH H-pyrazote-4^rboriyQguanidirie; 

[ 1 -(5-quinoliny1)-5-toutyt-i H-pyrazote-4-carbony1]guanidtne; 

{5-propyH -(6-quinolinyl)- 1 H-pyra20te-4-carbonyl]guanldine; 
15 [S-isopropyM^e-CjUindinytHH-pyr^ 

•or a pharmaceuticaHy acceptable salt thereof. 

115. A compound as recited in daim 113 wherein 
R 1 is ethyl; and 

R 2 is indazoJ-6-yl or the pharmaceutically acceptable salts thereof. 
20 116. A compound as redted in daim 113 wherein 
R 1 is ethyl: and 

R 2 is indazc4-5-yt or the pharmaceuticaUy acceptable salts thereof. 

117. A compound as redted in daim 1 13 wherein 

R 1 is ethyt; and 

25 R 2 is benzimidazol-5-yl or the pharmaceutically acceptable satts 

thereof. 

118. A compound as recited in daim 113 wherein 

R 1 is ethyl; and 

R 2 is 1 -methylbenzimidazol-e-yl or the pharmaceutically acceptable 
30 satts thereof. 

119. A compound as redted in daim 1 1 3 wherein 

R 1 is n-propyl; and 
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R 2 is 5-quinolinyi or the pharmaceuticaHy acceptable salts thereof. 
120. A compound as redted in daim 1 1 3 wherein 
R 1 is teopropyt: and 

R 2 is 5-quinolinyl or the pharmaceuticaDy acceptable satts thereof. 
5 121. A compound as redted in damn 1 1 3 wherein 
R 1 is ethyl; and 

R 2 is 6-quinoiinyl or the pharmaceutically acceptable salts thereof. 

122. A compound as recited in daim 1 13 wherein 

R 1 is ethyt; and 

10 R 2 is 2TOthytoenzirrridazol-5-yl or the pharmaceutically acceptable 

salts thereof. 

1 23. A compound as redted in daim 1 13 wherein 

R 1 is ethyl; and 

R 2 is 1 .4-benzodioxan-6-yi or the pharmaceuticaDy acceptable satts 

15 thereof. 

124. A compound as redted in daim 113 wherein 

R 1 is ethyl; and 

R 2 is benzotriazot-5-yl or the pharmaceutically acceptable salts 

20 125. A compound as recited in claim 113 wherein 
R 1 is ethyl; and 

R 2 is 3-chkxorndazoi-5-y1 or the pharmaceutically acceptable salts 

-thereof. 

126. A compound as recited in daim 113 wherein 
25 R 1 is butyl; and 

R 2 is 5-qutnofinyl or the pharmaceutically acceptable salts thereof. 

127. A compound as redted In claim 113 wherein 

R 1 is n-propyl: and 

R 2 is 6-quinolinyi or the pharmaceutically acceptable salts thereof. 
30 128. A compound as redted tn damn 1 1 3 wherein 
R' is isopropyt; and 

R 2 is 6-qutnoUnyl or the pharmaceutically acceptable satts thereof. 
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129. A compound as redted in daim 1 wherein Z is 




5 R n is (C,-C 4 )alkyl, (CyC^cydoalkyi. phenyl or phenyl(C,-C 4 )alkyl, said {C r 
C 4 )alkyl optionally substituted with from one to nine fluorines, said R 1 
substituent optionally mono- or d»- substituted independently with (C,- 
C 4 )alkoxy. <C,-C 4 )aJkytthio, (C,-C 4 )alkyteutfinyl or (C n -C 4 )alkyisutfony1; and 
R 2 b a five to six membered nonaromatic heterocydic ring having one to two 

10 heteroatorns selected independently from nitrogen, sulfur and oxygen or R 2 is 
unsubstituted (d-C 4 )alkyt or unsubstituted (CydJcydoalkyl; or R 2 is 
phenyt(C 1 -C 4 )alkyl, or a bicydic ring consisting of two fused five anaVor six 
membered partially saturated, fully saturated or fully unsaturated rings taken 
independently having one to four heteroatorns seleded independently from 

1 5 nitrogen, sulfur and oxygen, said R 2 subslituents optionally substituted on 
carbon or nitrogen with up to three substituents independently seteded from 
R 6 , R 7 and R 8 . wherein one of R 6 , R 7 and R 8 is optionally a partially saturated, 
fully saturated, or fully unsaturated three to seven membered ring optionally 
having one to three heteroatorns seleded independently from oxygen, sulfur 

20 and nitrogen optionally substituted with (C,-C 4 )a!kvl and additionally R 6 , R 7 
and R B are optionally hydroxy, nitro, halo. (d-C 4 )a1koxy. (d- 
C 4 )alkoxycarbonyl. (C,-C 4 )atkyl, lormyl. (d-C 4 )alkanoyl. (C,-C 4 )alkanoyloxy, 
<C,-C 4 )alKanoytamino. {d^Jalkoxycarbonylamino. sutfonamido, (d- 
C 4 )alkylsutfonamido. amino. mono-N- ordi-N.r4-<d-C 4 >alkytamino, carbamoyl. 

25 mono-N- or di-N.N-{C 1 -C 4 )aIkylcarbamoyl. cyano, thiol. (d-C 4 )alky1thio. (C,- 
C 4 )alkylsu»finyl, (d^Jalkylsulfonyl. mono-N- or di-N,N-(C,- 
C 4 )alkylaminosulfonyl. (Cz-d)alkenyl. (Cy-C 4 )alkynyl or (Cs-C 7 )cydoalkenyl. 

wherein said (C,-C 4 )alkoxy. {d-C 4 )alkyl, (C-CrJalkanoyl. (C r 
C 4 )alkylthio, mono-N- or di-N.N-<d-C«)alkylamino or (C 3 -C 7 )cydoalky1 R 6 . R 7 
30 and R £ substituents are optionally mono- substituted independently with 
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hydroxy. {C 1 -C 4 )alkoxycarbonyl. (CydJcydoalkyl, (C,-C 4 )alkanoyl, <d- 
C 4 )alkanoylamino, (d-d)alkanoyloxy, (d^)atkoxycart»nylamino. 
sulfonamido. (C,-C 4 )alkylsurfonamido. amino. mono-N- or di-N.N-(d- 
C 4 )alkytarnino. carbamoyl. mono-N- or dS-N.r^d-C^lkytcarbarnoyl. cyano. 
5 thiol, nitro. <C,-C 4 )alkytthio. (C,-C 4 )alkylsurfinyl, (C,-C 4 )alkylsulfonyl or mono- 
H- or di-N.N-(C 1 -C 4 )alloylaminosulfonyl or optionally substituted with one to 
nine fluorines; 

or a pharmaceutically acceptable salt thereof. 
130. A compound as recited in claim 129 wherein 

10 R 1 is (C,-C 4 )alkyt; and 

R 2 is a bicydic ring consisting of two fused five and/or six membered 
partially saturated, fully saturated or fully unsaturated rings taken 
independently having one to three heteroatorns seleded independently from 
nitrogen, sulfur and oxygen. 

1 5 said R 2 bicydic ring is optionally mono-substituted on carbon or 

nitrogen with a fully saturated or fully unsaturated five to six membered ring _ 
optionally having one to two heteroatorns selected independently from 
oxygen, sulfur and nitrogen, said ring optionally mono-substituted with (C r 
C 4 )alkyl 

20 said R 2 bicydic ring is also optionally mono- or di-substituted 

independently on carbon or nitrogen with hydroxy, halo. {C,-C 4 )alkoxy, (C r 
C 4 )alkoxycarbonyl. (C,-C 4 )alky1. (C,-C 4 )alkanoyl, (Ct-C 4 )alkanoytoxy, (C r 
C 4 )alkanoyiamino. (Ci-C 4 )alkoxycarborry»arrmx). sulfonamido, (d- 
C 4 )alkyteulforiamldo, amino. mono-N- or c5-N,N-<C 1 -C 4 )alkylamino, carbamoyl, 
25 mono-N- or di-N,N-{C 1 -C 4 )alkylcarbamoyi, cyano. (Ci-C 4 )alkylthio. <d- 
C 4 )alkylsuirmyl. {d-C 4 )alkytsuifonyl or mono-N- or dl-N,N-(C r 
C 4 )alkylaminosulfonyl 

wherein said (C,-C 4 )alkoxy. (C,-C 4 )alkyt. (d-C^kanoyl. (C r 
C 4 )alkytthio. mono-N- or oVN,N-<C,-C 4 )alkylamino are optionally mono- 
30 substituted with hydroxy. (C,-C 4 )alkoxycarbonyl. (C,-C 4 )alkanoyt. (C,- 
C 4 )alkanoylamino, (C,-C 4 )alkanovloxy, (d-C^lkoxycartwnylamino, 
sullonamido, (CrC 4 )alkylsutfonamido. amino. mono-N- or di-N,N-<d- 
C 4 )alkylamino. carbamoyl. mono-N- or di-RN-fd-C^tkyicarbamoyl. (C r 
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d)alkylthio. (C,-C 4 )alkyl5utfinyl, (d-d)alkytsurionyl or mono-N- or di-N.N- 
(C,-C 4 )atkytaminosuttony1 or optionally substituted with one to nine fluorines; 

or a pharrrraceuticalry acceptable salt thereof. 
131. A compound as recited in daim 130 wherein 
5 R 2 is a qu'mazoKnyl. phthalazinyt, quinotinyl. isoquinolinyi. cinnolinyl, 

benzodioxanyt. quinoxalrnyl, benzopyranyl, benzothiophenyl, benzodioxolyl. 
benzimidazoJyl. indazolyi. indoryl. benzotriazotyl, benzoxazoryl, 
benzisoxazolyl, benzothiazoryl. benzaothiazoryl. benzoxadiazoryl or 
benzothiadiazoryi ring, 
10 wherein said R 2 bicydic ring is optionally mono- or di-substrtuted 

independently with hydroxy, halo. (d-d)alkoxy, (d-C 4 )alkoxycarbonyl, (C r 
C 4 )alkyi. (C,-C 4 )aJkanoylamino. (C t X 4 )alkoxycarbonylamino. sulfonamide, 
(d-C^lkyisultonamido. mono-N- or di-N,N-{C 1 -C 4 )alkylamino. carbamoyl. 
mono-N- or di-N.N^d^JalKylcarbamoyt. (C,-C 4 )a!kylsulfonyl or mono-N- or 
15 di-N,NKCi-C 4 )alkylarninosutfonyl. 

wherein said (C,-C 4 )alkoxy, (d-C^kyl. mono-N- or di-N.N-(d- 
C 4 )alkylamino substrtuents are optionally mono- substituted with hydroxy, {C,- 
C 4 )alkam>ytamino, (C,-C 4 )alkyteulfonamido, amino, mono-N- or di-N,N-{d- 
C 4 )alkyiamino, mono-N- or di-N,N-{C t -C 4 )aIkylcarbamoyl, (C,-C 4 )alkylsulfonyl 
20 or mono-N- or di-N ,N-(C 1 -C 4 )alkylaminosutf onyl or optionally substituted with 
one to five fluorines; 

or a pharmaceutically acceptable salt thereof. 
132. A compound as recited in daim 1 wherein the compound is 
[1-<indazo^-yJK3-metrtyMH-pyrazo^ 
25 IH2.1 ,3-benzothiadiazol-4-yl>3-il«th^ 

[3-methyl-1 -<quinoltn-5-y1)-l Hfjyrazde-4-carborryfJguanldine; 



134. 



or a pharmaceutically e 
133. A compound as recited in daim 131 wherein 
R 1 is methyl; and 

R 2 is tndazol-7-yl or a pharmaceutically acceptable salt thereof. 
. A compound as recited in claim 131 wherein 
R 1 is methyl; and 



R 2 is 2.1.3-benzothiadiazoM-yl or a prtarmaceutically acceptable salt 

thereof. 

135. A compound as recited in daim 131 wherein 

R 1 is methyl; and 

5 r 2 i s quinotin-5-yl or a pharmaceutically acceptable salt thereof. 

136. A compound as redted in daim 1 wherein Z is 



R 4 



10 R 4 is (d-C 4 )alkyl. (CrC 7 )cydoalkyl, phenyl or phenyt(d-C 4 )alxyl. said [C r 
C 4 )alkyl optionally substituted with from one to nine fluorines, said R* 
substituent optionally mono- or di- substituted independently with (d- 
d)alkoxy. (d-C 4 )alkylthio. (C,-C 4 )atkylsulftnyl or (C,-C 4 )alkylsutfonyl-. and 
R 5 is a five to six membered nonaromatic heterocyclic ring having one to two 
1 5 heteroatoms selected independently from nitrogen, sulfur and oxygen or R 6 is 
unsubstituted (C,-d)alkyl or unsubstituted (Cy-d)cydoalkyi; ° r R* « s 
phenyl(d-C 4 )aIkyl. or a bicycfic ring consisting of two fused five and/or six 
membered partially saturated, fully saturated or fully unsaturated rings taken 
independently having one to four heteroatoms selected independently from 
20 nitrogen, sulfur and oxygen, said R 5 substrtuents optionally substituted on 
carbon or nitrogen with up to three substrtuents Independently selected from 
R 6 . R 7 and R 6 . wherein one of R 6 , R 7 and R 8 is optionally a partially saturated, 
fully saturated, or fully unsaturated three to seven membered ring optionally 
having one to three heteroatoms selected independently from oxygen, sulfur 
25 and nitrogen optionally substituted with (d-d)a!kyl and additionally R 6 , R 7 
and R* are optionally hydroxy, nitro, halo, (d-d)alkoxy. <Cr 
C 4 )alkoxycarbonyl. (d-C 4 )alkyl. formyi, (d-C 4 )alkanoyl. (d-d)a»kanoy»oxy, 
(C,-C 4 )alkarK*ytamino, (d-C 4 )alkoxycarbonylamino. sulfonamido, (d- 
C 4 )alkvtsulfonamido. amino, mono-N- or di-N.N-{C,-C 4 )alkylamino. carbamoyl, 
30 mono-N- or di-N.N-(C r C 4 )alkylcarbarnoyl. cyano, thid. (d-C 4 )alkyrthio, (d- 
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d)alkylsutfinyl, (d-C 4 )alkylsulfonyl, mono-N- or di-N.N-(d- 
d)alkylaminosulfonyl. (d-d)a!kenyl. (d-d^lkynyl or (Cs-d)cydoaJkenyl, 

wherein said (d-d)aJXoxy. (d-C^lkyl. (d-d)alkanoyl. (d- 
d)alkylthio, mono-N- or dhN.N-<d-C 4 )alkytemino or (d-d)cydoalkyl R 6 , R 7 

5 and R e substrtuents are optionally mono- substituted Independentiy with 
hydroxy, (C,-C 4 )alkoxycarbonyl. (Crd)cydoalkyl. (d-C 4 )alkanoyl, (C,- 
C 4 )alkanovtamino, (C,-C 4 )alkanoyloxy, (d-C 4 )alkoxycarbonytamino, 
sulfonamido. (d-C 4 )alkylsulfonamido, amino, mono-N- or di-N,N-(d- 
d)a«kylamino. carbamoyl. mono-N- or di-N.N-(d^4)alky1carbamoyl, cyano. 

10 thiol, nitro, (d-C 4 )alkylthio, (C,-C 4 )a!kytsutfinyl. (d-d)alkylsulfony! or mono- 
N- or di-N.hHd-d)a!kylammosulfonyl or optionally substituted with one to 
nine fluorines; 

or a pharmaceutically acceptable salt thereof. 
137. A compound as recited in daim 136 wherein 
15 R'istd-dJalkvUand 

R 5 is a bicydic ring consisting of two fused five and/or six 
membered partially saturated, fully saturated or fully unsaturated rings taken 
independently having one to three heteroatoms selected independently from 



20 said R 5 bicydic ring is optionally mono-substituted on carbon with a 

fully saturated or fully unsaturated five to six membered ring optionally having 
one to two heteroatoms selected independently from oxygen, sulfur and 
nitrogen, said ring optionally mono-substituted with (C,-C 4 )alkyl 

said R 5 bicydic ring is also optionally mono- or di-substrtuted 
25 independently on carbon or nitrogen with hydroxy, halo, (d-d)alkoxy. (d- 
C 4 )a!koxycarbonyl. (d-d)aikyl. (d-C 4 )aIkanoyl. (d-C 4 )aB<anoyloxy. (d- 
d)alkanoylamino, (d-d)afkoxycarbonylamino. sulfonamido. (d- 
C 4 )alkyteutfonamido, amino. mono-N- or dkN.N-{d-d)alkyl3mino, carbamoyl. 
mono-N- ordi-N.N-{C 1 -C4)allcylcarbamoyl, cyano. (d-C 4 )alJcylthio. (d- 
30 C)aikytsutfmy1. (d-C 4 )alkylsutfonyl or mono-N- or di-N.N-{d- 
C 4 )aikytaminosulfonyl 

wherein said (C n -d)aIkoxy, {C,-d)alkyl. <d-d)alkanoyl. (d- 
C 4 )alkylthjc. mono-N- or di-N.N-(C,-C 4 )all<ylamino are optionally mono- 



substituted with hydroxy, (d-d)alkoxycarbonyl. (d-d)alkanoyl, (d- 
d)alkanoylamino, (d-d)alkanoytoxy. (C,-C 4 )alkoxycarbonylamino. 
sulfonamido. (d-C 4 )alkylsulfonamido. amino, mono-N- or di-N,N-{d- 
d)alkylamino. carbamoyl. mono-N- or di-N,hHC 1 -C 4 )alkylcarbarnoyl. (d- 
5 d)aJkvtthio. (C-C 4 )alkylsulfinyl, (C,-C 4 )alkylsulfonyl or mono-N- or di-N,N- 
(Ci-C 4 )alkylaminosulfonyl or optionally substituted with one to nine fluorines; 
or a pharmaceutically acceptable salt thereof. 
138. A compound as recited in claim 137 wherein 

R s Is a quinazolinyl. phthalazinyl, quinolinyl. isoquinolinyi. dnnoBnyl. 
10 benzodioxanyl. quinoxalinyl, benzopyranyl. benzothiophenyl. benzodioxolyl. 
benzimidazoryl, indazdyl, indolyl. benzotriazolyl, benzoxazolyl. 
benzisoxazolyl, benzothiazolyl, benzisothiazotyl, benzoxadiazoryl or 
benzothiadiazotyl ring, 

wherein said R* bicydic ring is optionally mono- or di-substituted 
1 5 independently with hydroxy, halo, (d-d)alkoxy, (C,-C 4 )alkoxycarbonyl, (C r 
d)alkyl, (d-C 4 )alkanoylamino. (C n -C 4 )alkoxycarbonylamino. sulfonamido. _ 
(d-C 4 )alkylsulfonamido. mono-N- or di-N,N-{C 1 -C 4 )alkylamino. carbamoyl. 
mono-N- or di-N.N-{Ci-C 4 )alkylcarbamoyl, (d-C 4 )alkylsulforryt or mono-N- or 
di-N,N-<C 1 -C 4 )alkylaminosulfonyl, 
20 wherein said (C,-C 4 )alkoxy. (d-d)aJkyl. mono-N- or di-N,N-{d- 

d)aIkylamino substrtuents are optionally mono- substituted with hydroxy, (d- 
C 4 )alkanoylamino. {C 1 -C 4 )aIky1sulfonamjdo. amino, mono-N- or di-N,N-(d- 
-d)alkyiamino. mono-N- or dV-N.N^d-C^lkylcarbarnoyl. (d-d)aikylsurfonvl 
or mono-N- or di-N,N-{C 1 -C 4 )alkylaminosulfonyl or optionally substituted with 
25 one to five fluorines; 

or a pharmaceutically acceptable salt thereof. 

139. A method of preventing myocardial ischemic damage comprising the 
chronic oral administration to a human in need of such treatment of a 
therapeutically effective amount of a compound a prodrug of said compound 

30 as rented in daim 1or a pharmaceutically acceptable salt of said compound 
or of said prodrug. 

140. A compound as redted in daim 1 wherein 



WO 99/43663 



PCT/IB99/00206 



PCT/1B99/00206 




R 2 is (d-CJalkyl. (d-d)cydoalkyl. M or M(C 1 -C 4 )alkyl, any of said 
previous (C r C 4 )alkyl moieties optionatly having from one to nine fluorines; 
5 said (C,-C 4 )a1kyi or (C r C 4 )cyctoallcv) optionally mono-or di-substituted 
independently with hydroxy. (C-CJalKoxy, (C,-C 4 )aJtcylthio, (d- 
C 4 )alky1surrinyl, (d-C^lkytsutfonyl, (d-d)alkyl, mono-N- or di-N.N-(C r 
C 4 )alky1carbamoy1 or mono-N- or di-N.NKC^Jalkytaminosulfonyl: and said 
(C 3 -C 4 )cydoa!ky1 optionally having from one to seven fluorines; 
10 „ wherein M is a partially saturated, fully saturated or fully unsaturated 
five to eight membered ring optionally having one to three heteroatoms 
selected independently from oxygen, sulfur and nitrogen, or, a bicydic ring 
consisting of two fused partially saturated, fully saturated or fully unsaturated 
three to six membered rings, taken independently, optionally having one to 
1 5 four heteroatoms selected independently from nitrogen, sulfur and oxygen; 
said M is optionally substituted, on one ring If the moiety is 
monocydic, or one or both rings if the moiety is bicydic. on carbon or nitrogen 
with up to three substituents independentty selected from R*. R 7 and R 8 , 
wherein one of R e , R 7 and R a is optionally a partially saturated, fully saturated. 
20 or fully unsaturated three to seven membered ring optionally having one to 
three heteroatoms selected independently from oxygen, sulfur and nitrogen 
optionally substituted with <d-C 4 )alkyl and additionally R 6 , R 7 and R 8 are 
optionally hydroxy, nitro, halo. (d-djalkoxy. (CrC 4 )alkoxycarbonyl, (C,- 
C 4 )alkyl. formyl. (C-C^alkanoyl. (C t -C 4 )alkanoyloxy. (C 1 -C 4 )aJkanoytamino. 
25 (C,-C 4 )alkoxycarbonylamino, sulfonamido. (d-C 4 )alkylsutfonamido. amino, 
mono-N- or di-N.N-(C 1 -C 4 )aIkytarnino. carbamoyl. mono-N- or di-N,N-(d- 
C 4 )aIWy»carbamoyl. cyano, thiol. (C 1 -C 4 )alkylthio, (C 1 -C 4 )alkylsutfinyl. <d- 



C 4 )alkylsu«onyl. mono-N- or di-N.N-(C 1 -C 4 )alkylaminosurfonyl 1 (d-d)alkenyl. 
(CrC 4 )alkynyl or (Cs-C 7 )cycloalkeny1, 

wherein said (C,-C 4 )alkoxy. (Ci-C 4 )alkyl. (C-Oalkanoyl. (d- 
C 4 )alkylthio, mono-N- or di-N.N-{C,-C 4 )alkytamino or (Qj-C 7 )cvdoalkyl R 6 . R 7 
5 and R* substituents are optionally mono- substituted independently with 
hydroxy. (C n -C 4 )atkoxycarbonyl. (CydJcycloalkyl. <C,-C 4 )alkanoyl. (d- 
C 4 )alkanoylamino, (C,-C 4 )alkanoyloxy. (C,-C 4 )alkoxycarbonytarnino. 
sulfonamide (d^/atkylsutfonamido. amino, mono-N- or di-N,N-{d- 
C 4 )alkytamino, carbamoyl. mono-N- or di-N.N-<d^ 4 )alkytcarbamoyl. cyano. 
10 thiol, nitro, {d-C^Ikylthio. (C,-C 4 )a!kytsulfinvl, (d-C 4 )alkylsulfonyt or mono- 
N- or di-N.N^C^^Jalkylaminosutforryl or optionally substituted with one to 
nine fluorines; and 

R 3 is (d-d>alkyl. (CVC 7 )cydoalkv1. phenyl or phenyl(d-d)alkyl. 
said (d-d)alkyl optionally substituted with from one to nine fluorines, said R 3 
1 5 substituent optionally mono- or di- substituted independently with (d- 
C 4 )alkoxy. (C,-C 4 )alkylthio, <d-C4)alkylsulfiny1. (C,-C 4 )alkytsulfonyl or 
(C 1 -C 4 )alkyl, or a pharmaceutics fly acceptable salt thereof. 
141. A compound as recited in daim 140 wherein 
R 3 is (d-C 4 )alkvl; 

20 R 2 is phenyl, said phenyl optionally rnono-substituted on carbon with a 

fully saturated or fully unsaturated five to six membered ring optionally having 
one to two heteroatoms selected independently from oxygen, sulfur and 
-nitrogen, said ring optionally mono-substituted with (d-d)alkyl 

said R 2 ring is also optionally mono- or di-substituted independently on 
25 carbon with hydroxy, halo. (d-C 4 )aIkoxy, (d-C 4 )alkoxycarbonyl, (d-C 4 )alkyl, 
(d-d)alkanoyl. (d-C 4 )alkanovloxy, (d-C 4 )arkanoylamino, (d- 
d)a!koxycarbonylarrtno. surfonamido, (d-d)alkyteu»or»rnido, amino, mono- 
N- or di-N,hHC,-d)alkytamlno, carbamoyl. mono-N- or dt-N.N-<d- 
d)«lkylcarbarnoyl. cyano, (d-C 4 )alkytthto, (C,-C 4 >alkylsulftnyl. (d- 
30 d)alkylsulfonyl or mono-N- or di-N ,r^C 1 ^ 4 )alkylaminosurfonyl 

wherein said (d-C 4 )alkoxy, (d-d)alkyl. (d-d)alkanoyl. (d- 
d)alkylthio, mono-N- or di-N,N-(C 1 -C 4 )alkylamino are optionally mono- 
substituted with hydroxy, (d-d)alkoxycarbonyl. (d-d)akanoyl. (d- 
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d)aikanoylamino. (d-C 4 )alkanoyloxy. (d-C 4 )a!koxycarbonylamino, 
sulfonamido. (d-C 4 >alkyteurfonamido. amino. mono-N- or di-N.N-(d- 
d)alkylamino, carbamoyl. mono-N- or dt-N.N-(d-d)alkylcarbamoyl. (Cr 
C 4 )alkylthio, (C,-C 4 )aIkytsuTfinyl, (d-C 4 )alkylsulfonyl or monoM- ordi-N.N- 
5 {C,-d)alkylaminosurfonyl or optionally substituted with one to nine fluorines; 
or a pharmaceuticalry acceptable salt thereof. 
142. A compound as re cited in daim 140 wherein 
R 3 is (d-d)atkyH 

R 2 is a bicydic ring consisting of two fused five and/or six membered partially 
1 0 saturated, fully saturated or fully unsaturated rings taken independently 

said R 2 bicydic ring is optionally mono-substituted on carbon with a 
fully saturated or fully unsaturated five to six membered ring optionatly having 
one to two heteroatoms selected independently from oxygen, sulfur and 
nitrogen, said ring optionally mono-substituted with (d-d)alkyl 
1 5 said R 2 bicydic ring is also optionally mono- or di-substituted 

independently on carbon with hydroxy, halo, (d-d)alkoxy. (d- 
d)alkoxycarbonyl. (d-C 4 )alkyl. (d-d)alkanoyl. (d-C 4 )alkanoytoxy, (C r 
C 4 )atkanoylarnino. (d-C 4 )alkoxycart»nyiarnino , surfonamido. (d- 
d)alkylsulfonamido, amino. mono-N- or di-N,N-<d-C 4 )aIkylamtno. carbamoyl. 
20 mono-N- or di-N,N-(C,-d)alkylcarbamoyl. cyano. (d-d/atkylthio. (C r 
d)alkylsuirmyl, (d-d)alkytsutfonyl or mono-N- or di-N.N-(d- 
C 4 )aIkylaminosutfonyl 

wherein said (C,-C 4 )alkoxy, (d-C 4 )alkvl. <d-d)atkanoyl. (C r 
C 4 )alkytthio, mono-N- or di-N.N-(d-C 4 )alkylamino are optionally mono- 
25 substituted with hydroxy, <d-d)a!koxycarbony1. (d-C 4 )alkanoyl. (d- 
d)alkanoylamino. {d-C 4 )a«canoytoxy. (C 1 -C 4 )alkoxycarbonylamino. 
sulfonamido. (d-djalkylsulfonamido, amino. mono-N- or di-N,N-(d- 
d)alkylamino. carbamoyl. mono-N- or d^.N^d^Jalkylcarbamoyt, (d- 
d)alkylthio, (d-C 4 )alkylsulfinyl, (d-C 4 )alkylsulfonyl or mono-N- or di-N,N- 
30 (d-C 4 )alkylaminosuHonyl or optionally substituted with one to nine fluorines; 
or a pharmaceuticalry acceptable salt thereof. 
143. A compound as recited in claim 140 wherein 



R 3 is <d-d)alkyl; 

R 2 is a five to six membered monocydic aromatic ring having one to 
two heteroatoms selected independentty from oxygen, sulfur and nitrogen; 
said R 2 ring is optionally mono-substituted on carbon with a fully 
5 saturated or fully unsaturated five to six membered ring optionally having one 
to two heteroatoms selected independently from oxygen, sulfur and nitrogen, 
said ring optionally mono-substituted with (C,-C 4 )alkyl 

said R 2 ring is also optionally mono- or di-substituted independently on 
■ carbon or nitrogen with hydroxy, halo. <d-d)alkoxy. (d-d)a1kc*vcarbonyl t 
10 (C n -d)alkyl. (d-d)aH<anoy1, (d-d)alterx3yloxy. (d^alkarwylamino. <d- 
d)alkoxycarbonytemino. sulfonamido, (Cr-C 4 )alkylsulfonamido, amino, mono- 
N- or di-N,N-{C 1 -C 4 )alkylamino. carbamoyl. mono-N- or di-N.N-(d- 
C 4 )alkylcaroamoyt, cyano. (d-d)alkytthio. <d-d)alkytsumnyl. (d- 
C 4 )alkytsulfonyl or mono-N- or di-N,N-<d-d)alkylaminosurfonyl 
1 5 wherein said (d-C 4 )alkoxy, (C,-C 4 )alkyl. (d-d)alkanoyl. <d- 

d)alkylthio. mono-N- or dKN.N-<d-d>alkylanriino are optionally mono- 
substituted with hydroxy. <d-d)alkoxycarbonyl, (d-C 4 )alkanoyl. (d- 
C 4 )alkanoylamino. (d-C 4 )alkanoyloxy. (C,-C 4 )alkoxycarbonytamino, 
sutfonamido, (C t -C 4 )alkylsulfonamido, amino. mono-N- or di-N,N-(d- 
20 djalkytamino, carbamoyt, mono-N- or di-N.N-<d-d)a»kylcarbamoyl, (d- 
d)a1kylthio, (d-C 4 )alkylsulfinyl. {d-C 4 )alkytsurfonvl or mono-N- or di-N.N- 
(d^ 4 )al^fn» n < >sulfon y l or optionally substituted with one to nine fluorines 
-or a pharmaceutically acceptable salt thereof. 
144.. A compound as recited in daim 140 wherein 
25 R 3 is (d-C 4 )alkyl; 

R 2 is a bicydic ring consisting of two fused five and/or six membered partially 
saturated, fully saturated or fully unsaturated rings taken independently 
having one to three heteroatoms seterted independently from nitrogen, sulfur 
and oxygen, 

30 said R 2 bicydic ring is optionally mono-substituted on carbon or 

nitrogen with a fully saturated or fully unsaturated five to six membered ring 
optionally having one to two heteroatoms seleded independently from 
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oxygen, sulfur and nitrogen, said ring optionally mono-substituted with (C r 
C 4 )a!ky1 

said R* bicydic ring is also optionaHy mono- or di-substituted 
independently on carbon or nitrogen with hydroxy, halo. (Ci-C 4 )alkoxy. (C,- 
5 C 4 )alkoxycarbonyt. (C,-C 4 )aikyJ, <C n -C 4 )alkanoyl, (C,-C 4 )alKanoy1oxy. (C n - 
C 4 )aikanoyiamino. (C,^ 4 )alkoxycarbonylamino. sutfonamido, (C r 
C 4 )aIkyisulfonamido. amino. mono-N- or di-N.N-{C,-C 4 )a1kylamino. carbamoyl, 
mono-N- or di-N.N-<C r C 4 )alkylcarbamc>yl, cyano, (C,-C 4 )alky1thio. (C,- 
C 4 )alkylsulfinyi, (C 1 -C 4 )aIkytsLrtfonyi or mono-N- or di-N,N-<Cr 
10 C 4 )alkylaminosulfonyl 

wherein said (C r C 4 )alkoxy. (C,-C 4 )alkyi. (CrC T )alkanoyl. (C,- 
C 4 )a!kylthto. mono-N- or di-N,N-<C,-C 4 )alky1amino are optionally mono- 
substituted with hydroxy. (C|-C 4 )alkoxycarbonyt. (C,-C 4 )atkanoyl, {C,- 
C 4 )alkanoy1amino. (C 1 -C 4 >alkanoytoxy. (CrC 4 )alkoxycarbonytarrnno. 
15 sulfonamide <Ci-C 4 )alkyteulfon3mtdo. amino. mono-N- or di-N.N-iC,- 

C 4 )atkytamino. carbamoyl. mono-N- or di-N.N-CC^Jalkylcarbamoyt. (C- 
C 4 )a1kytthio. {C,-C 4 )alkybulfinyl. (C 1 -C 4 )alkytsuitony1 or mono-N- or di-N,N- 
(CrC 4 )alkylaminosutfonyl or optionaUy substituted with one to nine fluorines: 
or a pharmaceutics By acceptable salt thereof. 
20 145. A compound selected from the esters 
of 

5-cydopropyM -(2-trifhiorc^tttylphenyl}-1 «-pyrazote-4-cait>oxytate, 

5-methyM-<6-quinolir^>-1^H^ 

5-rnethyl-1-naphthalenyM H-pyrazde-4-carboxytate. 
25 5-cydcprc^1-(qLiirK>ftry-a-tf^ 

5-cyclopropyH -<quinofin-5-yl)-1Hi>yrazole-4-carboxyiate, 

5-etr^l-(quinoiin-5-yl>-1H-pyrazoie-4-car^ and 

1 -{isoq^rwfin-5-yl)-3-methyt-1 H-pyrazote-<K2rboxylale 

wherein said esters are benzyl, (C^-C^kyl or (C 4 -C B )cycloalkyl. said (C 4 - 
30 Ca)cyctoatky1 optonaSy mono-substituted with (C,-C 4 )aiky1 

or a pharmaceuticalry acceptable salt of said compound. 

146. A compound selected from 



5-metrr/«-<5-quindinyl)-2H-1,2> acid. 
5-methyV2-<5-«oquinoliny[)-2H-1 ^>triazole-4-carboxy1ic acid. 
2-{ 1 -napMhaleny1)-5-methyt-2M-1 .2.3-trtazote-*-carboxylic acid . 

5_ r ^thy^H&^ u ^^V 1w 'Py^ ole ^^^^ ffi a ° 6 ' 
5 5-methyl-l -naphthalenyM H-pyrazole-4-carboxylic acid . 

5-cycJopropyt-Hquinolin-8-y1)-1 H^jyra20le-4-carboxylic acid. 

5<ydoc*coyi-H2-trrfiuoremeth^ acid. 

5^thyM -{quinolin-5-yl)-1 H-pyrazole-4-carboxyttc acid. 

5- cyciopropyVl-(quinolin-5-yl)-1 H-pyrazoie-4-carboxy»ic acid and 
1 o 1 -<isoquinolin-5-yi)-3-methyt-1 H-pyrazole^-carboxylic acid or the acid chlorides 

thereof or a pharmaceutical^ acceptable salt of said compounds or of said acid 

chlorides. 

147. A pharmaceutical combination composition comprising: a therapeutically 
effective amount of a composition comprising 

15 a first compound, said first compound being a compound of claim 1 . a 

prodrug thereof, or a pharmaceuticalry acceptable salt of said compound or of said 
prodrug; 

a second compound, said second compound being an aldose reductase 
inhibitor; and 

20 a pharmaceutical carrier, vehicle or diluent. 

148. A pharmaceutical composition as recited in claim 147 wherein the aldose 
reductase inhibitor is 1-phthalazineacetic acid. 3.4-dirrydro4-oxo-3-H5- 
.trinuoromemyf)-2-benzothiazc^ or a pharmaceutjcaUy acceptable salt 
thereof. 

25 149. A pharmaceutical combination composition comprising: a therapeutically 
effective amount of a composition comprising 

a first compound, said first compound being a compound of claim 76. a 
prodrug thereof, or a pharmaceuticalry acceptable salt of said compound or of said 
prodrug; 

30 a second compound, said second compound being an aldose reductase 

inhibitor, and 

a pharmaceutical earner, vehicle or diluent. 
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150. A method of reducing tissue damage resulting from ischemia comprising 
administering to a mammal to need of such treatment 

an amount of a first compound, said first compound being a compound of 
claim 1 . a prodrug thereof, or a pharmaceutically acceptable salt of said compound or 
5 of said prodrug; 

an amount of a second compound, said second compound being an aldose 



wherein the amounts of the first and second compounds result in a 



10 151. A method of reducing tissue damage resulting from ischemia as recited in 
daim 150 wherein the aldose reductase inhibitor is 1 -phthalazineacetic acid. 3.4- 
diriydro-4-CW3-U5-trif)uorom or a pharmaceuticalry 



152. A method of reducing tissue damage resulting from ischemia comprising 
1 5 administering to a mammal in need of such treatment 

an amount of a first compound, said first compound being a compound of 
daim 76. a prodrug thereof, or a pharmaceuticaDy acceptable sail of said compound 
or of said prodrug; 

an amount of a second compound, said second compound being an aldose 
20 reductase inhibitor. 

wherein the amounts of the first and second compounds result in a 
therapeutic effect 

153. A kit comprising: 

a. a first compound, said first compound being a compound of daim 1 , a 
25 prodrug thereof, or a pharmaceuticalry acceptable sail of said compound or of said 

prodrug and a pharmaceuticany acceptable carrier, vehide or diluent in a first unit 
dosage form; 

b. a second compound, said second compound being an aldose reductase 
inhibitor and a pharmaceuticany acceptable earner, vehicle or diluent in a second unit 

30 dosage form; and 

c. means for containing said first and second dosage forms 

wherein the amounts of first and second compounds result in a therapeutic 

effect. 



154. A kit as recited in claim 153 wherein the aldose reductase inhibitor is 1- 
phthatazineacetic add, 3.4-dihydirM-oxc-3-rj5-mfluoromethy1>-2- 
benzothiazoryflmethyf]- or a pharmaceuticalry acceptable salt thereof. 

1 55. A kit comprising: 

5 a. a first compound, said first compound being a compound of daim 76, a 

prodrug thereof, or a rjtermaceuticalry acceptable salt of said compound or of said 
prodrug and a pharmaceuticalry acceptable carrier, vehide or diluent in a first unit 
dosage form; 

b. a second compound, said second compound being an aldose reductase 
10 inhibitor and a pharmaceuticaPy acceptable carrier, vehicle or diluent in a second unit 

dosage form; and 

c. means for containing said first and second dosage forms 

wherein the amounts of first and second compounds result in a therapeutic 

effed. 

15 156. A pharmaceutical combination composition comprising: a therapeutically 
effedive amount of a composition comprising 

a first compound, said first compound being a compound of daim 1 . a 
prodrug thereof, or a pharmaceuticalry acceptable salt of said compound or of said 
prodrug; 

20 a second compound, said second compound being a glycogen phosphorylase 



a pharmaceutical carrier, vehide or diluent. 
-1 57. A pharmaceutical composition as recited in daim 156 wherein the glycogen 
phosphorylase inhibitor is 5-<^loro-tHMndole-2-carboxvtic add [(1 S)-benzyH2R)- 
riydroxy-3-{(3S)-hydroxypyTTolidin-l -yl)-3^xoprc©yfJ-amide; 
5-chtoro-1 H^mide-2-carboxytic acid [(lS)-benzyt -3-<{3S.4S)-dihydroxypyrrolidin-1- 
yl) -(2R)-hydroxy- 3KJxopropyfrarnide; 

5-chlon>iH-indde-2-cart»xy1ic add [(1S)- ((R)-hydroxy-dimethylcarbamoyl- 
nTethylV2-phenyt-ethyTr-arnjde ; 

5^torc-1H-mdde-2-carboxyiic acid {(IS)- ((R)-hydroxy-methoxy-methyt- 
carbamoyl>^ethyl r 2-phenyl^toyq-amide ; 

5-chioro- 1 H-indde-2-carOoxylic acid [(1S>- ((R)-hydroxy-[(2-hydroxy-ethyl}-methyl- 
cart>amc^}-nwthyl}-2-phenyl-etoyl}-3mide; 
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5K^loro-imndote-2-cart)0)cyticacid [(1 S)-benzyt-2-(3-hydroxyimino-pyn-o(idin-1 - 
^)-2-oxo-ethy0-amide; 

5-chtoro-1 Hnndole-2-cart»xylic acid [2^cis-3,4-dihydraxy-pym)lidin-1-y})-2-oxc- 
ethylj-amlde; 

5 5-chton>1H-indoie-2-cartxay1jc acid [(1S)-benzyl -3-(<dsHiMroxypyrrolidin-1-yl) 
-<2R)-hydroxy- 3-oxopropyfJ-amide; 

5-chtoro-1H-indc4e-2-cartxixylic acid [2-((3S,4S>- dihydroxy-pyrrolidin-1-y1)-2-oxo- 
ethyfj-amide; 

5-chJorc-1 H-indole-2-carboxytic acid [(1SHjenzyt-2^ds-3,4^ihydroxy-pyrrc4idin-l- 
10 y1>2-oxo-ethyl}-amide; 

5<Woro-1H-indole-2-carboxyi'rc acid (2-(1.1-dioxo-thiazQlidirv3.yl)-2-oxo-ethy1]- 
», amide; 

5-chtoro-1 H-indole-2-carboxylic acid [(1 SH4-fluoro-benzyl>-2-{4^ydroxy-piperidin- 
1 -yi>-2-oxo-€thyI]-amide; 
1 5 5-chlon>1 H-indole-2-carboxylic acid [(1 S)-benzyl-2-{(3RSHiydroxy-piperidin-l -yi)- 
2-oxo-ethyQ-amide; 

5-cWoro-i H-indole-2-carboxylic acid (2<ixc-2-((1RS)-oxo-thiazolidin-3-yt)-ethyO- 
amide; 

5-chtoro-1H-indote-2-carboxyTic acid [(lSH»enzyJ-2-<3-hydroxy-azetidin-1-yl)-2- 
20 oxo-ethyl]-amide; 

or a pharmaceutical^ acceptable salt thereof. 

158. A pharmaceutical combination composition comprising: a therapeutically 
effective amount of a composition comprising 

a first compound, said first compound being a compound of claim 76, a 
25 prodrug thereof, or a pharmaceuticaJly acceptable salt of said compound or of said 
prodrug; 

a second compound, said second compound being a glycogen phosphorylase 
inhibitor; and 

a pharmaceutical carrier, vehicle or diluent. 
30 159. A method of reducing tissue damage resulting from ischemia comprising 
administering to a mammal in need of such treatment 



an amount of a first compound, said first compound being a compound of 
daim 1. a prodrug thereof, or a pharmaceutical^ acceptable salt of said compound or 
of said prodrug; and 

an amount of a second compound, said second compound being a 
5 glycogen phosphorylase inhibitor; 

wherein the amounts of first and second compounds result in a therapeutic 

effect. 

160. A method of reducing tissue damage resulting from ischemia as recited in 
daim 159 wherein the glycogen phosphorylase inhibitor is 5-chloro-1H-indote-2- 
1 0 carboxylic acid [(1 S)^r^(2R)^rox>3^{3S)^ydroxypyTrolidin.1 -yi)-3- 
oxopropyf] -amide; 

5-chJon>1H-indole-2-carboxyiic acid l(1S)-benzyl -3K(3S,4S)-dihydroxypym3lidin-1- 
yl) -(2R>-hydroxy- 3-oxopropyfj-amide, 

5-chJoro-1 H-indole-2-carboxylic add [{1S>- <(R)-hydroxy^imethytart>amoyl- 
15 methyih2-pheny^ethy}]-amide; 

5-chloro-1 H-<ndole-2-carboxylic acid [(1S>- ((R)-hvdroxy-methoxy-methyJ- 
cartamoy1}-methyl>-2-phenyl-ethyr)-anrride; 

5^loro-1H-indole-2-carboxyfic add ICS)- ((RHiydroxy-{{2-hydroxy-ethylHnethy1- 
carbamoyq-methv}^2-pr>eny^thyr}^rrnde; 
20 5-chloro-1 HnndolB-2-carboxylic acid [(1S)-benzvt-2-{3-hydroxyirnino-pyrrolidir>-1 - 
vi)-2-oxo-ethyfJ-amide; 
. 5-chkxo- 1 H-indc4e-2-carboxytic acid p-<ds-3,4-dihydroxy^>yrrolidin-l-yI)-2-oxo- 
-ethyTJ-arrwle; 

5-chtoro- 1 H-indole-2-carboxyiic add [(1S)-benzyl .3^(cis><Jihydroxypyrrolidin-1 -yi) 
25 -<2R)-hvdroxy- 3-oxopropyt}-amide; 

5<*ioro-imrHioJe-2^rt>oxvtic acid [2-((3S.4S)- dihvdroxy-pyrroCdin-Vy1)-2-oxo- 
ethyO-amide; 

5-chion>1 H-indde-2-carboxylic acid [{1 S)-beri2yi-2-<cis-3,4-dihydroxy-pyrToiidin-1 - 
y1V2<>xo^trryf]-arnjde; 
30 5-chtoro-1 H4ndde-2-carbcxylic acid [2-<1 ,1-dioxo^hia2rtidin-3-yl)-2^xo-ethyrh 
. amide; 

5-chloro-l H4ndole-2-carboxylic add 1(1 SH4-fluoro-benzyi)-2-(4^iydroxy-piperidin- 
1 -yi>-2-oxo-ethyrj-arnide; 
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5^toro-1H-indole-2-carboxylic acid [(1S)-benryl-2-((3RS)-hydroxy-piperidtn-1-yl> 
2HDxo-ethyTj-arrude; 

5-chtoro-lH-indote-2-carboxylic acid (2-oxc-2-((lRS>-oxo-thiazolidin-3-y1)-ethyq- 
amide; 

5 5^loro-1H-indde-2<arboxylic add [(1S)-Denzy1-2-{3-hydroxy-azeUdin-1-yt)-2- 
oxo-ethyl}-amide; 

or a pharmaceutically acceptable salt thereof. 

161 . A method of redudng tissue damage resulting from ischemia comprising 
administering to a mammal in need of such treatment 

10 an amount of a first compound, said first compound being a compound of 

daim 76. a prodrug thereof, or a pharmaceutically acceptable salt of said compound 

or of said prodrug; and 

an amount of a second compound, said second compound being a 

glycogen phosphorylase inhibitor; 
1 5 wherein the amounts of first and second compounds result in a therapeutic 

effect. 

162. A kit comprising: 

a. a first compound, said first compound being a compound of daim 1 . a 
prodrug thereof, or a pharmaceutically acceptable salt of said compound or of said 

20 prodrug and a pharmaceutically acceptable carrier, vehide or diluent in a first unit 
dosage form; 

b. a second compound, said second compound being an glycogen 
phosphorylase inhibitor and a pharmaceutically acceptable carrier, vehide or diluent 
in a second unit dosage form; and 

25 c. means for containing said first and second dosage forms 

wherein the amounts of first and second compounds result in a therapeutic 

effect. 

163. A kit as redted in daim 162 wherein the glycogen phosphorylase inhibitor is 
5-chlorc-1H-indole-2-carboxylic add [(lS)-benzyH2R)-hydroxy-3-{{3S)- 
30 hydroxypyrrol'idin-1-yl>3-oxopropyrj-amide; 

5-chloro-1H-indole-2-carboxylic acid t(1S)-benzyl -3H(3S,4S)-dihydroxypyrrolidin-l- 
yl) -(2R)-hydroxy- 3-oxopropyl]-amide; 
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5-chloro-1 H-indole-2-carboxylic add t<1S>- {(RHiydroxy-dimethylcarbamoyl- 
methyl)-2-phenyl-ethyr]-amide; 

5-chloro-1H-indole-2-carboxylic add [(1S)- ({R)-hydroxy-methoxy-methyl- 
carrjarrx^)-rnethyl>-2^henyl^thyr}-amide; 
5 5-chloro-1 H-indole-2-carboxytic add [(1 S)- {(RHtydroxH(2-hydroxy-ethyl)-methyl- 
c3rterrx^-methyl)-2-phenyl-emyr}^mjde; 

5^toro-1H-indote-2-carboxylic add [(1S)-benzyl-2^34iydiwirnino-pyTTOlidin-1- 
yl)-2-oxo-ethyfJ-amide; 

5-chlon>1 K-indole-2-carboxytic add [2-<ds-3,4-dihydroxy-pyrrolidin-1-yl)-2-oxo- 
10 etrryfj-amide; 

5-chloro-1 H-indole-2-carboxytvc add [(1S)-benryl -3-((ds><lihydroxypyrrolidirv1 -yl>- 
(2R>-nydroxy- 3-oxopropyfj-amide; 

5-chloro-1 H-indole-2-carboxylic acid {2-<(3S,4S}- dihydroxy-pyrrolidirv1-yl)-2-oxo- 
ethyS}-amide; 

1 5 5-chloro-1 Hnndole-2-carboxyiic add 1(1 S)-benzyl-2-(ds-3.4-dihydroxy-pyrrolidin-1 - 
yl)-2-oxo-ethyfJ-amide; _ 
5-chioro-1H-indde-2-carboxytic add [2^1.1-dioxo-thiarorKlin-3-yl)-2-oxo-ethyf]- 
amide; 

5^toro-1H-indole-2-carboxytic add t(1SH4^uorr>ben2yl>-2^4-hydroxy-piperidin- 
20 1 -yf>2-oxo-ethyrj-amide; 

5-chioro-1 H-indoie-2<3rt>oxyiic acid [(iS)-benzyl-2-((3RS)-hydroxy-piperidin-1-yl)- 
2-oxo-ethylJ-amide; 

.5-chloro-1H-indote-2-carboxytic acid [2^)xo-2-{{1RS)-oxo-thiazolidin-3-yl}-ethyl]- 
amide; 

25 5-chloro-1H-indole-2-carboxytic acid [{1S>benzyl-2-(3-hydroxy-azetidin-1-yl)-2- 
oxo-ethyfj-amide; 

or a pharmaceutically acceptable salt thereof. 
164. A kit comprising: 

a. a first compound, said first compound being a compound of daim 76. a 
30 prodrug thereof, or a pharmaceutically acceptable salt of said compound or of said 
prodrug and a pharmaceutically acceptable earner, vehide or diluent in a first unit 
dosage form; 
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b. a second compound, said second compound being an glycogen 
phosphorytase inhibitor and a pharmaceutical acceptable carrier, vehicle or diluent 
in a second unit dosage form; and 

c. means for containing said first and second dosage forms 

5 wherein the amounts of first and second compounds result in a therapeutic 

effect. 

165. A pharmaceutical combination composition comprising: a therapeutically 
effective amount of a composition comprising 

a first compound, said first compound being a compound of datm 1 . a 
1 0 prodrug thereof, or a pharmaceutically acceptable salt of said compound or of said 

a second compound, said second compound being a cardiovascular agent; 

and 

a pharmaceutical carrier, vehicle or diluent 
15 166. A pharmaceutical composition as recited in claim 165 wherein the 

cardiovascular agent is a B-blocker. a calcium channel blocker, a potassium channel 

opener, adenosine, adenosine agonists, an ACE inhibitor, a nitrate, a diuretic, a 

glycoside, a thrombolytic, a platelet inhibitor, aspirin, dipyridamol, potassium chloride, 

clonidine, prazosin or an adenosine A 3 receptor agonist 
20 167. A pharmaceutical combination composition comprising: a therapeutically 

effective amount of a composition comprising 

a first compound, said first compound being a compound of claim 76, a 

prodrug thereof, or a pharmaceutically acceptable salt of said compound or of said 

prodrug; 

25 a second compound, said second compound being a cardiovascular agent; 

and 

a pharmaceutical carrier, vehicle or diluent 
1 68. A method of reducing tissue damage resulting from ischemia comprising 
admimstering to a mammal in need of such treatment 
30 an amount of a first compound, said first compound being a compound of 

claim 1, a prodrug thereof, or a pharmaceutically acceptable salt of said compound or 
of said prodrug; 



an amount of a second compound, said second compound being a 
cardiovascular agent; 

wherein the amounts the of first and second compounds result in a 
therapeutic effect. 

5 169. A method of reducing tissue damage resulting from ischemia as recited in 
daim 168 wherein the cardiovascular agent is a (3-blocker. a potassium channel 
opener, adenosine, adenosine agonists, a calcium channel blocker, an ACE 
inhibitor, a nitrate, a diuretic, a glycoside, a thrombolytic, a platelet inhibitor, aspirin, 
dipyridamol, potassium chloride, clonidine, prazosin or an adenosine A 3 receptor 

10 agonist. 

170. A method of reducing tissue damage resulting from ischemia comprising 
administering to a mammal in need of such treatment 

an amount of a first compound, said first compound being a compound of 
datm 76. a prodrug thereof, or a pharmaceutically acceptable salt of said compound 
15 or of said prodrug; 

an amount of a second compound, said second compound being a 



wherein the amounts the of first and second compounds result in a 
therapeutic efled. 
20 171. A kit comprising: 

a. a first compound, said first compound being a compound of claim 1 , a 
prodrug thereof, or a pharmaceuticaUy acceptable salt of said compound or of said 
•prodrug and a pharmaceutically acceptable carrier, vehide or diluent in a first unit 
dosage form; 

b. a second compound, said second compound being a cardiovascular 
agent and a pharmaceutically acceptable carrier, vehicle or diluent in a second unit 



25 



c. means for containing said first and second dosage forms 
wherein the amounts of the first and second compounds result in a 
30 therapeutic effect 

172. A kit as recited in claim 171 wherein the cardiovascular agent is a (3-blocker, 
a caldum channel blocker, an ACE inhibitor, a nitrate, a diuretic, a glycoside, a 
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thrombolytic, a platelet inhibitor, aspirin, dipyridamol. potassium chloride, donidine. 
prazosin or an adenosine A 3 receptor agonist. 
173. A kit comprising: 

a. a first compound, said first compound being a compound of claim 76, a 
prodrug thereof, or a pharmaceutically acceptable salt of said compound or of said 
prodrug and a pharmaceutically acceptable carrier, vehide or diluent in a first unit 
dosage form; 

b. a second compound, said second compound being a cardiovascular 
agent and a pharmaceuticaUy acceptable carrier, vehide or diluent in a second unit 
dosage form; and 

c. means for containing said first and second dosage forms 
wherein the amounts of the first and second compounds result in a 

therapeutic effed. 
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